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Background: Good nutrition during pregnancy is considered one aspect of lifestyle that 
contributes to the health and wellbeing of the mother and the developing baby. In Australia 
and globally, most pregnant women enter pregnancy overweight or obese and do not meet 
dietary recommendations. Pregnant women may not receive nutrition advice despite being 
perceived as receptive to nutrition messages. Midwives are ideally positioned to provide 
nutrition advice during pregnancy as they provide antenatal care to pregnant women. 
According to the International Confederation of Midwives core competencies, midwives are 
expected to have the knowledge and skills to assess maternal nutrition and provide nutrition 
advice accordingly. However, there has been limited literature, especially in Australia, about 
midwives’ role in this important area. 
Aim: To explore the role of midwives in providing nutrition advice, their 
nutrition knowledge, the nutrition education the midwives receive during pre-registration 
education or during practice, and the nutrition education provided in midwifery programmes.  
Research questions: The research addressed three main questions: what are Australian 
midwives’ knowledge of and attitudes towards nutrition during pregnancy and their 
confidence in providing nutrition advice and what education did they receive in nutrition pre 
and post registration? What are midwives’ perceptions of their role in providing nutrition 
advice? And how is nutrition positioned within midwifery programmes in Australia? 
Theoretical framework: The study was underpinned by a conceptual framework based on a 
review of the literature. The central focus of the framework was exploring the factors 
influencing midwives’ behaviour of providing nutrition advice. The framework was a 
combination of the Knowledge-Attitude-Behaviour (KAB) model and other elements such as 
education, confidence, model of care, role perceptions, and barriers/facilitators. 
Methods: The research was exploratory and descriptive with three linked phases. It included 
three studies using a mixed-methods approach incorporating both quantitative and qualitative 
methods. Phase one included a study that used an online survey sent to the members of the 
Australian College of Midwives (respondents: n = 329) to determine their received nutrition 
education, knowledge, attitudes, and confidence in the provision of nutrition advice during 
pregnancy. Phase two involved a study that was an in-depth exploration of Australian 
midwives’ perceptions of their role in discussing nutrition issues with pregnant women. 
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Semi-structured interviews were conducted with a sample of the members of the Australian 
College of Midwives who completed the online survey (respondents: n = 16). Phase three 
included a study that used a mixed-methods approach incorporating an online survey with 23 
midwifery course coordinators (representing 24 Australian midwifery programmes) and 
telephone interviews conducted with seven of those coordinators to review how nutrition 
content was incorporated in midwifery education.  
Findings: Several key findings were identified. In phase one, the majority of Australian 
midwives believed prenatal nutrition was ‘very important’ (86.6%) and that they had a ‘very 
significant’ role in educating women about it (75.7%) but most had substantial knowledge 
gaps and were not confident discussing nutrition with pregnant women. The majority of the 
midwives provided nutrition advice (93%). This advice was classified as ‘basic’ and 
‘general’, and was focused on general topics. Only half of the midwives reported receiving 
nutrition education during their pre-registration education or during practice. When the 
education was described, midwives reported it as limited and lacking focus on key 
contemporary issues. Some midwives undertook personal initiatives to address this gap.  
In phase two, midwives perceived their role in providing nutrition advice to pregnant women 
as a vital part of their practice but many barriers restricted the expansion and the efficacy of 
such a role. The accounts of many midwives revealed that their nutrition advice tended to be 
medically-oriented and not focused on wellbeing or health promotion. 
In phase three, nutrition was taught within all midwifery programmes surveyed but was 
limited by low number of hours allocated (half of the programmes had only 5 to <10 hours 
for nutrition education) and its tendency to be problem-oriented and based on various 
assumptions. Collaboration with nutrition experts was lacking, as was the development of 
nutrition assessment skills or practical training for midwifery students in the provision of 
nutrition advice or support.  
Discussion and Conclusion: Midwives provide regular care to pregnant women and have the 
opportunity to positively influence women’s and babies’ health by providing effective 
nutrition advice. However, the findings of this research indicated that midwives might not be 
adequately supported to do so. This research had not been undertaken previously in Australia. 
Three main recommendations emerged from the three phases of the research on the way 
nutrition could be integrated into midwifery curricula and practice in a manner that could 
help midwives deliver better nutrition education services to pregnant women in accordance 
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with the women’s expectations of midwives’ expertise and professional role. It was evident 
from the findings of phase one that practising midwives need to be provided with continuing 
nutrition education; to increase their knowledge and confidence and improve their practice in 
providing nutrition advice and support to pregnant women. In order to reduce midwives over 
reliance on personal initiatives and improve their access to the latest evidence-based updates 
in term of nutrition, reliable and trusted sources, such as the Australian College of Midwives 
and midwives’ workplaces need to be actively involved in the provision of continuing 
nutrition education to midwives. Continuing nutrition education needs to be focused on 
general and specific nutrition topics as well as contemporary areas; to be in line with the 
advances in nutrition knowledge and the challenges faced by midwives in their practice.  
Findings from phase two indicated the need for more reform in the provision of health care 
services, such as, involving more dietitians in antenatal care settings to provide resources and 
education for both pregnant women and the midwives.  
Phase three highlighted the necessity of including nutrition knowledge and skills as core 
competency areas in Australian midwifery competency standards and involving food and 
nutrition experts in the development and provision of nutrition curricula in midwifery 
education. It also emphasised the need to include skills of nutrition assessment in midwifery 
nutrition curricula and provide opportunities for practical training for midwifery students. 
Improving the nutrition education of midwives is important as they are at the front line of 
providing health advice to pregnant women, which may not only impact on women’s health 
but also on their babies’ and families’ health in the short and long term.  
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1.1 Background and the rationale of the study 
Good nutrition during pregnancy is considered one aspect of lifestyle that contributes to the 
health and wellbeing of the mother and the developing baby. Pregnant women are 
recommended to consume a variety of nutritious food to meet increased nutrition 
requirements except for some nutrients, such as folic acid, iodine and iron, where 
supplementation might be needed (National Health and Medical Research Council 2013, 
Australian Health Ministers’ Advisory Council 2014). Adequate intake of folic acid 
supplement pre-conception and in the first trimester, for example, can reduce the risk of 
neural tube defects (Australian Health Ministers’ Advisory Council 2012). Adequate nutrition 
before and during pregnancy can reduce gestational weight gain (GWG) and may have the 
potential to reduce the incidence of pregnancy complications, such as the need for caesarean 
delivery, neonatal respiratory morbidity, and macrosomia especially in obese and overweight 
women (Muktabhant et al. 2015). It may also reduce the risk of pre-eclampsia (Muktabhant et 
al. 2015). 
Poor dietary intake during pregnancy, on the other hand, has been linked to maternal excess 
weight gain as well as poor birth and foetal outcomes. Excess weight gain before or during 
pregnancy is associated with an increased risk of several complications, including: gestational 
diabetes, pregnancy-induced hypertension and pre-eclampsia (Marchi et al. 2015). Obese 
pregnant women are more likely to experience complicated labour, a caesarean delivery or 
preterm birth, and their babies are more likely to be large-for-gestational-age, have congenital 
defects, and be prone to perinatal death (Marchi et al. 2015). It has also been reported that 
overweight and obese women are less likely to breastfeed than women within the normal 
weight range (Marchi et al. 2015).  
Pregnancy represents an opportune time to improve women’s dietary behaviour as they are 
usually interested in receiving nutrition information (Wilkinson and Tolcher 2010) and are 
motivated to change their behaviour for the sake of their babies (Szwajcer et al. 2005). 
However, pregnant women or women planning pregnancy often do not consume a balanced 
diet, despite the importance of nutrition during pregnancy. Australian women have been 
reported to be consuming less than their recommended amounts of nutrients needed during 
pregnancy (Hure et al. 2009). Poor intake of vegetable and fruits and high consumption of 
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fast food and soft drinks have also been documented among pregnant women (Wen et al. 
2010).  
Midwives in Australia are the health care providers who have most contact with pregnant 
women, especially those with uncomplicated pregnancies, and therefore are in a unique 
position to provide nutrition advice. However, the role of midwives in this important area has 
been neglected. A few international studies have indicated positive attitudes of midwives 
towards the importance of prenatal nutrition and their role in educating women about it 
(Mulliner et al. 1995, Elias and Green 2007). Yet midwives’ knowledge has been found to be 
poor (Mulliner et al. 1995, Barrowclough and Ford 2001) and they have not received 
adequate formal nutrition education pre or post registration as midwives (Mulliner et al. 
1995). In addition, midwives have been found to not be confident discussing nutrition with 
pregnant women, especially in certain areas (Mulliner et al. 1995, Elias and Green 2007).  
Midwives’ poor knowledge and their low confidence in discussing nutrition with pregnant 
women are not surprising as they have not received adequate nutrition education (Mulliner et 
al. 1995). Midwives need sufficient nutrition education in order to have the knowledge and 
the confidence necessary to discuss nutrition-related issues with pregnant women. However, 
how midwifery courses prepare midwives to provide nutrition advice to pregnant women and 
what knowledge and skills are taught about nutrition is an area that has also received little 
attention. If midwives are expected to discuss nutrition related-issues with pregnant women, 
these gaps need to be identified.  
1.2    Aim 
The aim of this research was to explore the role of midwives in providing nutrition advice, 
their nutrition knowledge, the nutrition education they received before and after registration, 
and the nutrition education provided in midwifery programmes.
1.3 Objectives of the research 
The specific objectives of the research reported in this thesis were: 
1. To determine the level of nutrition knowledge and attitudes of Australian midwives and
their confidence in providing nutrition education during pregnancy.
2. To investigate the nutrition education received by practising midwives.
3. To explore midwives’ understanding and perceptions of their roles in nutrition education.
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4. To review the nutrition content of curricula in midwifery programmes around Australia.
5. To provide recommendations from phase 1, 2, 3 and 4 to improve the provision of nutrition
education in Australian midwifery programmes and to assist midwives to integrate nutrition
education into their practice.
1.4 Research questions 
The thesis attempted to answer these specific questions, grouped as follows: 
1. Midwives’ knowledge of and attitudes towards nutrition during pregnancy and their
confidence in providing nutrition advice: What do midwives know about the role of nutrition
during pregnancy? What are midwives’ attitudes towards the importance of nutrition during
pregnancy and the significance of their role in providing nutrition advice? What are
midwives’ confidence levels in providing general and specific nutrition advice?
2. Midwives’ education in nutrition: What nutrition education do practising midwives receive
during their pre-registration education or while practising? What nutrition topics are included
in the received education? Who provides such education?
3. Midwives’ perceptions of their role in providing nutrition advice: What are the perceptions
of midwives regarding their professional role in providing nutrition advice during pregnancy?
How does the model of midwifery care affect midwives’ provision of nutrition advice? What
are the barriers/factors that midwives consider act to hinder or facilitate inclusion of nutrition
education in their professional roles?
4. Nutrition in midwifery programmes in Australia: What are the food and nutrition content
and skills being taught in midwifery programmes in Australia? How many hours are allocated
to nutrition content within the curricula? Who is responsible for teaching and reviewing the
nutrition content? What are the views of the course coordinators of the nutrition education
within their programmes and the midwife’s role in providing nutrition advice?
5. How can nutrition curricula in Australian midwifery programmes be improved?
6. How can midwives be assisted to integrate nutrition education into their practice?
1.5 The significance of the research  
Prenatal nutrition is very important to the health of mothers and babies in the short and long 
term. Midwives are in an ideal position to provide nutrition advice to pregnant women. 
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Identifying any gaps in midwives’ knowledge and confidence will direct future interventions 
to address these gaps so midwives can be supported in providing accurate and adequate 
nutrition advice to pregnant women.  
Understanding how midwives perceive their role in providing nutrition advice is 
fundamental, as is exploring the barriers and facilitators that can hinder or assist them provide 
effective nutrition advice. Knowledge of the role of the midwife would help create greater 
understanding of the nutritional role they can perform within the context of the care 
they provide, without burdening them with high expectations that perhaps they can not 
meet; or it may help overcome the barriers limiting their role and implement the 
facilitators that will expand their involvement in this area or make it more effective.  
The perspectives of the midwives on the nutrition education they received during their pre-
registration education and during practice and their views and justification for requiring 
further education will provide an important basis to improve the adequacy of the education in 
preparing midwives to discuss nutrition issues with women during pregnancy. Improving the 
nutrition education of midwives also requires understanding of the nutrition content of 
midwifery programmes and the perspectives of course coordinators regarding midwives’ 
nutrition education role and how nutrition content is positioned within the midwifery 
curricula.  
The findings of this research may have direct implications for midwifery education in 
Australia. It will help inform the policy and provide recommendations regarding the way in 
which nutrition could be integrated in midwifery curricula and practice. It will have 
implications for the accreditation of midwifery education programmes in Australia. The 
ultimate aim is to help midwives deliver better nutrition advice to pregnant women in 
accordance with their expertise and professional role, so as to result in positive impacts on the 
health of mothers and their children.  
1.6 Antenatal care in Australia 
Maternity care in Australia starts from conception until 6 weeks after birth. It includes: 
antenatal, intrapartum and postnatal care. Antenatal care is a type of routine maternity care 
provided to women during pregnancy. Antenatal care is usually provided by a range of health 
care providers including: midwives, General Practitioners (GPs), and Obstetricians. 
Midwives and GPs provide primary antenatal care for women with uncomplicated 
pregnancies while secondary and tertiary care for women with identified risks or 
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complications are usually provided by Obstetricians with the assistance of other medical 
professionals and midwives (Australian Health Ministers' Advisory Council 2008). The care 
provided in pregnancy offers a range of services comprising: ‘providing support and 
information, undertaking regular clinical assessments, screening for a range of infections and 
abnormalities, and offering social and lifestyle advice’ (Australian Health Ministers’ 
Advisory Council 2012 p. xviii). In Australia, antenatal care is provided in both public and 
private settings. Generally, women have four options for models of care: shared care, public 
midwifery models of care, private obstetric care, and private midwifery care. Shared care is a 
care that is shared between GPs and the hospital midwives and doctors. Labour, birth and 
after birth care is usually provided by the hospital midwives and nurses. Private midwifery 
care is a model of care where the care is provided by one midwife for the pregnancy, and for 
birth and postnatal care. If the midwife works in a group practice, the other midwives may 
provide back-up care. In this model, the midwife is employed by the women and not by a 
hospital. Women can choose who this midwife will be. In a private midwifery model, the 
women can choose to give birth at home or in hospital. 
1.7 Midwifery models of care 
Midwifery models of care are where a midwife is the main person providing the care. In these 
models, the same midwife or group of midwives provides the care. Midwifery models of care 
available in Australia can be described as follows: 
1.7.1 Midwifery Group Practice (MGP or Caseload midwifery) 
In this model, the care is usually provided by one midwife throughout the pregnancy, labour 
and birth, and sometimes after birth. This is known as continuity of care. If the midwife is 
absent, a back-up midwife will be available.  
1.7.2 Team midwifery care 
Team midwifery care is similar to Midwifery Group Practice. However, instead of having 
one midwife caring for the pregnant women, a team of up to eight midwives will be available 
for care during pregnancy, labour, birth, and after birth. 
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1.7.3 Birth centre care 
Birth centre care is when the care is provided by one midwife or a team of midwives and 
birth occurs in a birth centre. Therefore, during pregnancy, labour, and birth, women can 
either have a team midwifery or midwifery group practice model of care.  
1.8 Australian College of Midwives 
The Australian College of Midwives (ACM) is the peak professional body for the midwifery 
profession in Australia. It is a national, non-profit organisation that was founded on the 
national level in 1984 after the associations at the states and territories levels united 
(Australian College of Midwives 2017). The organisation provides professional support for 
Australian midwives and sets the standards for both education and practice (Australian 
College of Midwives 2017). At the time of the study, the organisation had 4770 members 
from all Australian states and territories.  
1.9 Midwifery education 
Midwifery education in Australia was until comparatively recently mostly hospital-based, 
with an apprenticeship-style model which usually lasted for three or more years (Australian 
Government Department of Health 2013). Prior to 2000, midwifery tertiary education was 
only a post graduate degree for registered nurses. In 2000, undergraduate midwifery degrees 
were introduced to Australia (Australian Government Department of Health 2013). Currently, 
there are three pathways for Australian midwives to be educated and registered. These are 
direct entry midwifery (Bachelor of Midwifery), double degree (Bachelor of 
Nursing/Bachelor of Midwifery), or postgraduate degree in midwifery subsequent to a 
nursing degree (Graduate Diploma and Masters level) (Australian Government Department of 
Health 2013).  
The Australian Nursing and Midwifery Accreditation Council (ANMAC) is the body that 
directs Australian midwifery education (and was previously known as the Australian Nursing 
and Midwifery Council (ANMC)). The Council is responsible for accrediting midwifery 
programmes/degrees; and the Nursing and Midwifery Board of Australia (NMBA), the 
regulatory body of nursing and midwifery profession in Australia, is responsible for 
approving the accredited programmes/degrees (Australian Nursing and Midwifery 
Accreditation Council 2014). The Council sets the Standards of Accreditation (recently 
revised) (Australian Nursing and Midwifery Accreditation Council 2014). The Standards 
focus on continuity of care and clinical requirements as well as ensuring that students are able 
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to practise the full scope of midwifery practice on completion of the accredited midwifery 
programme and be eligible to apply for registration as a midwife (Australian Nursing and 
Midwifery Accreditation Council 2014). The Council sets also the National Competency 
Standards for the Midwife (Australian Nursing and Midwifery Council 2006) which 
education providers, registration authorities, and employers use to assess the midwife 
professional competency (Australian Nursing and Midwifery Accreditation Council 2014).  
1.10 Outline of the thesis 
This thesis is presented as a thesis by compilation, including five published articles and other 
chapters. Each publication is presented in a separate chapter. Figure 1.1 shows the thesis 
outline. 
Chapter 2 presents the literature review for this thesis. It consists of three parts. The first part 
presents background literature. The second part was published in the journal of Women and 
Birth in 2014. This published review explored research that had examined the role of 
midwives in nutrition education including: their nutrition knowledge, attitudes, and 
confidence in providing nutrition advice, and the sources they use to provide such advice. It 
also explored the literature around the nutrition content of midwifery programmes. The 
review identified gaps in the literature that constituted the main areas investigated in this 
thesis. The third part of the literature review contains information that was not covered in the 
published literature review due to constraints in publication. It also contains update of the 
research literature around similar areas that has been published since the publication of the 
original review and a discussion of the consistency of the updated literature with the initial 
literature review.  
Chapter 3 presents the overall methodology of this thesis. It outlines the mixed-methods 
approach chosen to achieve the aim of the thesis and answer the research questions. It 
introduces pragmatism as the paradigm of the research. It also explains the convergent 
parallel research design, including the details of the two arms of the thesis: the practitioners’ 
arm (i.e. midwives) and the education providers’ arm (i.e. coordinators). The methods used in 
the research are detailed, including: the quantitative and qualitative studies, data collection, 
analysis, and ethical considerations. The conceptual framework of the thesis is also explained 
in the chapter. The conceptual framework focuses on exploring the variables/factors that may 
affect midwives’ behaviour of providing nutrition advice. 
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Chapter 4 addresses the first research question exploring what Australian midwives know 
about nutrition during pregnancy, their attitudes in regard to its importance, and their 
attitudes in regard to the significance of their role in providing nutrition advice, and their 
confidence in doing so. It presents the findings in those areas. Through the application of 
descriptive and inferential statistics about the association of midwives’ knowledge with 
demographic factors, it identifies the gaps in midwives’ knowledge and confidence that need 
to be addressed. It also reports on whether midwives received nutrition education during their 
midwifery education and during practice. Findings of this chapter have been published in the 
journal of Women and Birth.  
Chapter 5 draws on data from Chapter 4 and addresses in greater detail the second research 
question, what nutrition education is received by practising midwives. It provides descriptive 
analyses for both qualitative and quantitative components. The chapter presents the 
midwives’ perceptions of the general characteristics of nutrition education they received 
during midwifery education and during practice, and discusses the gaps identified and the 
implications of such nutrition preparation on midwifery practice. This chapter has been 
published in the Journal of Pregnancy. 
Chapter 6 presents an exploration of the perceptions of midwives regarding their role in 
providing nutrition advice during pregnancy. A qualitative descriptive approach was applied. 
Factors that midwives consider act to facilitate or hinder inclusion of nutrition education into 
their professional roles were identified. One interesting insight from this component of the 
research was how the model of care type affects the way midwives provide nutrition advice. 
This chapter has been published in the Journal of Nursing Research and Practice. 
Chapter 7 reports the findings of the food and nutrition content in midwifery programmes in 
Australia from the perspectives of the course coordinators. A mixed-methods approach was 
applied, including an online survey and telephone interviews. Gaps in the current curricula 
were identified and suggestions are presented for future research and how midwifery 
education could improve the integration of nutrition content into the curricula. This chapter 
has been published in the Journal of Biomedical Education.  
Chapter 8 comprises the overall discussion and conclusion of the thesis. It draws everything 
together providing a summary of the findings and discussing how the thesis answers the 
research questions. The chapter outlines the significance of the findings, contribution to the 
body of knowledge, and their limitations and strengths. It also outlines the overall conclusion 
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of the thesis and provides recommendations to guide policy and improve practice, together 
with suggestions for future research.  
1.11 Summary  
This chapter introduced the thesis. It provided a brief background and the rationale for the 
research. It also identified the overall aim of the thesis, its objectives, the research questions, 
and its significance to midwifery practice and midwifery education. A snapshot was also 
given about antenatal care in Australia, midwifery models of care, the professional body of 
the midwifery profession (i.e. the Australian College of Midwives), and Australian midwifery 
education. The chapter ended by explaining the thesis outline. The next chapter will present 












Figure 1.1: A diagram illustrating the thesis outline where areas highlighted in green are published 
articles  
Chapter 1: Introduction 
Chapter 3: Methodology 
Chapter 4: Published article 
Australian midwives and provision of nutrition education during pregnancy: A 
cross-sectional survey of nutrition knowledge, attitudes, and confidence. 
Chapter 5:  Published article 
Self-reported nutrition education received by Australian midwives before and 
after registration. 
Chapter 6:  Published article 
Midwives’ role in providing nutrition advice during pregnancy – Meeting the 
challenges? A qualitative study. 
Chapter 7: Published article 
Nutrition education in Australian midwifery programmes: A mixed-methods 
study. 
Chapter 8: Overall discussion and conclusion 
Chapter 2: Literature review (3 parts) 
Part 1: Background 
Part 2: Published literature review: Midwives and nutrition education during 
pregnancy: A literature review 
Part 3: Extended literature review 
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2 LITERATURE REVIEW  
2.1 Preface  
The recent interest in the effects of nutrition during pregnancy on the health of the mother 
and the baby can be traced back to the Barker hypothesis (Barker et al. 1989) which 
originated in the 1980s. This hypothesis proposed that adult diseases have a foetal origin. 
Although it was considered controversial at the time, the hypothesis was established and 
supported by an accumulation of evidence. Research has also shown that the majority of 
pregnant women are motivated to change their dietary behaviour when becoming pregnant 
(Szwajcer et al. 2005). However, this motivation has not always translated to healthier diets 
(Hure et al. 2009). Some evidence suggests this lack of translation is a result of inadequate 
knowledge and lack of adequate support in this area from health professionals providing 
antenatal care (Begley 2002). Midwives are one of the established antenatal providers 
worldwide. Therefore, it is important to explore existing research that has reported on their 
role in this important area. This chapter presents a literature review of the knowledge and 
understanding of the midwife’s role in providing nutrition advice during pregnancy.  
The chapter has three parts. The first part presents background literature. This includes 
information about: the importance of nutrition during pregnancy and its impact on the health 
of the mother and the foetus; women’s nutrition knowledge, dietary behaviour during 
pregnancy and reception of dietary advice from health care providers; the effect of nutrition 
interventions (including the provision of nutrition advice) on maternal and foetal outcomes 
and the official Australian guidelines containing diet related recommendations.  
 
The second part presents a literature review that was published in 2014. The review deals 
mainly with the literature on the midwife’s role in nutrition education that had been reported 
prior to the commencement of the present research, that is, up to 2011. It identified studies 
that investigated the level of midwives’ nutrition knowledge, their thoughts about their role in 
this area, and how confident they felt discussing nutrition issues with women in their care. It 
also reported on what resources midwives used to support the advice they provided. 
Literature reporting on how nutrition is incorporated into midwifery curricula or within the 
standards of the profession was also included in the review. The review highlighted the gaps 
which forms the questions that this thesis sought to answer.  
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The third part of the chapter includes literature that was not included in the published review 
due to publications constraints or advances that have been reported in the period following 
commencement. In the next chapter, the overall methodology of the thesis is presented.  
Note: The second part of this chapter has been written and published during the course 
of this degree in the peer-reviewed journal of Women and Birth (see Appendix A). The 
article is presented as it was published with minor modifications in terms of formatting (such 
as figure and table numbering, and the referencing style) to ensure cohesion within the thesis 
and to conform to the University of Wollongong’s referencing style which is the Author-
Date. The Author-Date style is used throughout the thesis.   
Citation: Arrish, J., Yeatman, H. and Williamson, M. (2014). "Midwives and nutrition 
education during pregnancy: A literature review." Women and Birth.  27(1): pp. 2–8. 
Key findings of this part have also been presented by J. Arrish at the 4th Biennial 
Multidisciplinary Conference – Breathing New Life into Maternity Care in Melbourne in 
2012 (see Appendix F). 
Arrish, J., Yeatman, H. and Williamson M. (2012). "Nutrition education during pregnancy: 
What does the evidence show?." 4th Biennial Multidisciplinary Conference – Breathing New 
Life into Maternity Care. Melbourne, Australia, 24–26 May. Programme Book, 26–26 (oral 
presentation). 
Authors’ contribution: J. Arrish conducted the literature review, analysed and interpreted the 
results, and wrote the manuscript. H. Yeatman and M. Williamson supervised the process and 
contributed to data interpretation and the development of the manuscript. 
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2.2 Background  
2.2.1 The importance of nutrition during pregnancy and its impact on the health of the 
mother and the foetus 
Evidence pointing to the importance of maternal nutrition during pregnancy for the health of 
the mother and the baby is increasing. A link between excess gestational weight gain and 
suboptimal nutrition during pregnancy has been reported (Uusitalo et al. 2009). Negative 
complications for the mother and the foetus have been connected with excess gestational 
weight gain and maternal obesity. These include: increased risk of gestational diabetes, 
gestational hypertension, preeclampsia, caesarean section, depression, and adverse effects on 
the ability of the woman to establish and maintain breastfeeding and her ability to lose weight 
postpartum. For the foetus, the risks include increased possibility of: still births and perinatal 
deaths, birth defects, neonatal care admission, macrosomia, childhood obesity, and chronic 
diseases in adulthood (Guelinckx et al. 2008, Langford et al. 2011, Marchi et al. 2015, Davies 
et al. 2016).  
Conversely, healthy diet during pregnancy has been associated with benefits for the health of 
the mother and the baby. Brantsæter et al (2014) summarised the results of 19 observational 
studies that investigated the association between maternal diet and pregnancy outcomes in 
87,700 pregnant women using the same validated Food Frequency questionnaire. The authors 
identified that a healthy diet in line with official recommendations (consisting of regular 
intake of vegetables, fruit, whole grain, fish, and dairy, and lower intakes of sugar, sweetened 
beverages, processed meat, and salty snacks) was associated with better pregnancy outcomes, 
such as reduced gestational weight gain, and decreased risk of pregnancy complications, such 
as preterm birth, pre-eclampsia, and reduced foetal growth (Brantsæter et al. 2014). 
2.2.2 Women’s nutrition knowledge, dietary behaviour during pregnancy, and reception of 
dietary advice from health care providers 
Pregnant women’s dietary behaviour is a result of a complex interaction between 
intrapersonal factors (i.e. individual) and collective factors. Intrapersonal factors include: 
physiological factors (pre-pregnancy Body Mass Index (BMI), and nausea and vomiting), 
cognitive or perceptual factors (knowledge of nutrition requirements of pregnancy, 
perceptions of healthy eating in pregnancy, attitudes towards weight gain in pregnancy), and 
psychological factors (depression, stress, and emotional eating). Collective factors include: 
interpersonal factors (income, marital status/social support, and ethnicity), institutional 
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factors, community factors (food insecurity, location of stores and fast-food marketing), and 
public policy (Fowles and Fowles 2008). Nutrition knowledge is one of those numerous 
factors that may affect pregnant women’s diets (Fowles and Fowles 2008).  
It has been established that pregnancy is an influential ‘teachable moment’ to promote 
healthy eating, as pregnant women are motivated to change their diet for the benefit of their 
babies (Phelan 2010). However, research continues to report low levels of nutrition 
knowledge among pregnant women where it is related to obesity and weight gain 
recommendations and their management (Shub et al. 2013, Bookari et al. 2016a), fruit and 
vegetables recommendations (de Jersey et al. 2013), and other areas related to nutrition 
during pregnancy (Bookari et al. 2016b, Lee et al. 2016). Moreover, research has repeatedly 
reported poor adherence to healthy eating recommendations among pregnant women (Hure et 
al. 2009, Blumfield et al. 2011, de Jersey et al. 2013, Malek et al. 2016, Bookari et al. 2017).  
Some recent research has indicated a positive association between the reception of dietary 
advice from health care providers and pregnant women’s engagement in healthy dietary 
behaviour (May et al. 2014). However, pregnant women do not report receiving appropriate 
nutrition advice from health care providers (de Jersey et al. 2013). A recent systematic review 
including 31 studies of pregnant women and health care providers (including midwives) 
indicated that pregnant women in western countries (including Australia) may not be 
receiving adequate nutrition advice from their health care providers despite health providers 
acknowledging the importance of nutrition (Lucas et al. 2014a). 
2.2.3 Effect of nutrition interventions (including the provision of nutrition advice) on 
maternal and foetal outcomes 
Research has established the importance of nutrition during pregnancy for maternal and foetal 
health (Muktabhant et al. 2015), and at the same time has revealed an increasing number of 
pregnant women who enter pregnancy overweight and obese, or who gain weight in excess of 
the official recommendations (McIntyre et al. 2012). There has been an assumption that 
reducing weight gain and improving dietary behaviour of pregnant women would improve 
pregnancy and foetal outcomes (Thangaratinam 2015). Consequently, there has been an 
increased number of nutrition interventions (including nutrition education) during pregnancy 
(especially for overweight and obese women) in order to reduce the burden of maternal and 
childhood obesity and improve maternal and future generations’ health.  
A number of researchers have assessed the benefits of diet and exercise interventions to 
reduce gestational weight gain and improve pregnancy outcomes. Thangaratinam et al (2012) 
conducted a systematic review and a meta-analysis including 44 randomised controlled trials 
with 7278 women and the interventions included diet, exercise, or a mixture of both. The 
authors concluded that dietary and lifestyle interventions were effective in reducing 
gestational weight gain and improving some pregnancy outcomes. Dietary interventions were 
found to be more successful in reducing weight gain compared to the other interventions. The 
rating of the evidence for reducing weight gain was moderate but was generally low for 
improving pregnancy outcomes. Similarly, a recent update of a Cochrane review by 
Muktabhant et al. (2015) which was first conducted in 2012 has found that interventions 
including diet or exercise or both were successful in reducing excess weight gain during 
pregnancy on average by 20%. The authors considered the evidence reviewed to be of high 
quality. There were very small reductions in a number of adverse pregnancy and foetal 
outcomes (evidence quality ranged from moderate to low), similar to the findings of 
Thangaratinam et al (2012). However, this may be due to methodological inconsistencies 
within the included trials (Flynn et al 2016).  
One of the studies included in the systematic review by Muktabhant et al. (2015) was an 
Australian clinical trial conducted by Dodd et al (2014). These authors conducted a 
randomised controlled trial including 2212 women and found that lifestyle advice including 
dietary advice was effective in reducing birth weight above 4.5 kg, respiratory distress 
syndrome, and length of postnatal hospital stay for infants born to overweight or obese 
women (Dodd et al. 2014).  
These reviews (Thangaratinam et al. 2012, Muktabhant et al. 2015) summarised that 
interventions during pregnancy, including dietary advice, are associated with reduced 
maternal weight gain in overweight and obese women, but the evidence is inconsistent on the 
effects of interventions on pregnancy outcomes. Nonetheless, any effectiveness of these 
interventions in reducing excess gestational weight gain (especially for normal weight and 
overweight women) is claimed to be worthwhile, as it would reduce weight retention in the 
postpartum period and reduce the risk of obesity in subsequent pregnancies (Thangaratinam 
2015). Researchers concluded that health care providers should continue to provide lifestyle 
and dietary advice according to current recommendations while research continues to be 
undertaken to obtain more robust evidence (Flynn et al 2016). This supports the involvement 
of health care providers (including midwives) in nutrition education roles as part of their 
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professional practice because of the potential benefits for the health of the mother and the 
baby. 
2.2.4 Australian Dietary Guidelines and National Antenatal Care Guidelines 
Nutrition advice provided by health care providers to pregnant women needs to be evidence-
based. The main guidelines available in Australia to serve this object are the Australian 
Dietary Guidelines, which were revised during the study period (National Health and Medical 
Research Council 2013). These guidelines provide evidence-based healthy eating information 
that aims to promote the health and wellbeing of the population (including specific 
information for pregnant women) and reduce the risk of chronic conditions and diseases 
(National Health and Medical Research Council 2013). There were a few modifications in the 
revised version of the guidelines for pregnant women including: a change in the 
recommended number of serves for the five food groups (i.e. bread and cereals, meat and its 
alternatives, dairy, fruit, and vegetables) and a change in the standard serve size for the bread 
and cereals group (National Health and Medical Research Council 2013). However, the 
existence of guidelines alone is not enough, as Bookari and colleagues (2016b) found, with 
more than half of the Australian pregnant women in their study not being aware of the 
Australian Dietary Guidelines. The authors suggested that health care providers have a key 
role in increasing the awareness and knowledge of these guidelines among pregnant women.  
In a significant move forward in relation to the role of health professionals in antenatal 
care, in 2012 the Australian Government released National clinical guidelines for antenatal 
care. These guidelines provide standard guidance for all antenatal care providers 
(including midwives) to promote consistency in the care provided. The guidelines had 
two modules. Australian National Antenatal Care Guidelines Module One was published in 
December 2012 (Australian Health Ministers’ Advisory Council 2012). Module One 
included advice on supplements and the management of nutrition-related issues, such as 
weight gain, nausea and vomiting. Module Two was published in 2014 (Australian 
Health Ministers’ Advisory Council 2014) and included advice on the provision of 
nutrition guidance to pregnant women (incorporating the Australian Dietary Guidelines) 
and encouraged discussion of women’s diets at every antenatal visit.  
Other guidelines in Australia that also encourage providing nutrition advice to pregnant 
women at the first contact are the Standards of Maternity Care (The Royal Australian and 
New Zealand College of Obstetricians and Gynaecologists 2014) which have been revised
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recently (2016) with no significant changes in its content in relation to the provision of 
nutrition advice. However, research shows that the mere existence of clinical guidelines as 
just described does not always translate into practice (Grol and Wensing 2004, Waller et al. 
2016).  
The next section presents the published literature review including: the abstract, introduction, 
methods, results and discussion, and conclusion.
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2.3 The published literature: Midwives and nutrition education during pregnancy: A 
literature review  
2.3.1 Abstract 
Objectives: This review explored the extent to which the role of midwives in nutrition 
education during pregnancy has been reported in the literature, and areas requiring further 
research were identified. 
Review method: A review of the literature was undertaken. Articles included in the review 
were published in English, in scholarly journals, and provided information about the 
knowledge, education, and attitudes of midwives towards nutrition during pregnancy. 
Results and discussion: Few studies were identified. The included studies were exploratory 
and descriptive. Studies had reported that midwives lacked a basic knowledge of nutrition 
requirements during pregnancy. This might be attributed to inadequate nutrition education 
provided in both undergraduate and postgraduate midwifery programmes. The nutrition 
education components of midwifery courses were not identified within the studies reviewed. 
Conclusion: Limited international or Australian research is available that reports on the role 
of midwives in nutrition education during pregnancy and the nutrition content of midwifery 
curricula. This represents an important omission in midwives capacity to support the health of 
pregnant women and their babies. More research is required to explore the educational needs 
of midwives to enhance nutritional care for pregnant women. 












Healthy children are the foundation of a healthy population. For children to enjoy this good 
health, healthy practices and care should start during (or before) pregnancy (Pasinlioglu 
2004). Good nutrition during pregnancy is one of the most significant components affecting 
both the health of the mother and the health and development of the foetus (Saravanan and 
Yajnik 2010). Poor quality diets during pregnancy have been found to be associated with 
maternal excess weight gain, pre-eclampsia, preterm birth, or even miscarriage (Williamson 
2006). In addition, excess weight gain and imbalanced diet, particularly among obese women 
during pregnancy, have been identified as risk factors for abnormal glucose tolerance (Tovar 
et al. 2009). 
Poor infant outcomes have also been linked with poor maternal nutrition. These include: 
inadequate development, low birth weight, and an increased risk of developing chronic 
diseases later in life (Wilkinson and Tolcher 2010). Adult diseases proposed to have a foetal 
origin (Barker et al. 1989, Barker et al. 1993a) and linked with nutrition during pregnancy 
include: cardiovascular diseases (Martyn 1994), diabetes (Barker et al. 1993b), and issues 
associated with bone mass formation (Jones et al. 2000). These claimed links between 
chronic illnesses and foetal and maternal influences have been subject to active debate but 
have been confirmed by more recent reviews and studies (Harding 2001, McMillen et al. 
2008, Calkins and Devaskar 2011, Leach 2011, Yajnik and Deshmukh 2012). 
Pregnant women show an increased awareness of nutrition status during their pregnancy. 
This has been attributed to their perception of the importance of nutrition as a change they 
can make in their everyday lives to protect the health of their babies (Szwajcer et al. 2005). In 
a study conducted in Australia, pregnant women were interested in receiving nutrition 
information during their pregnancy, especially information about healthy eating, weight 
management, vegetarian diet, breastfeeding, morning sickness, and heart burn (Wilkinson and 
Tolcher 2010). The pregnancy period represents a life experience for a woman that can 
impact on her current health and that of her foetus and can also generate nutrition awareness 
that may affect her nutritional behaviour in the longer term (Szwajcer et al. 2007). 
Women’s increased awareness of nutrition during the pregnancy period may not be 
capitalised on by health care providers. Research suggests that pregnant women might not be 
receiving nutrition advice from their health care professionals during pregnancy (Begley 
2002). In a study conducted with 190 pregnant women in antenatal clinics within two 
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hospitals in New South Wales (NSW), Australian pregnant women reported a lack of 
knowledge of long-chain omega-3 polyunsaturated fatty acids, and they reported that their 
health care professionals did not provide them with adequate information on the importance 
of eating foods high in long-chain omega-3 polyunsaturated fatty acids during pregnancy 
(Sinikovic et al. 2008). In the same study, books and magazines were reported to be the 
women’s main source of information (Sinikovic et al. 2008). In part, this may reflect 
shortcomings that have been found in the materials made available to pregnant women in 
Australia (Begley 2002, Butler et al. 2008). Studies also have reported pregnant women’s 
ignorance of the availability of education materials (even when provided to them) if health 
professionals did not act to emphasise the nutrition messages within such materials (Szwajcer 
et al. 2009). 
It has been established that nutrition education during pregnancy is associated with positive 
pregnancy outcomes (Garg and Kashyap 2006, Everette 2009, Streuling et al. 2010). Pregnant 
women report midwives as their trusted source of information and advice, as they perceive 
them to have the necessary expertise (Szwajcer et al. 2005, Szwajcer et al. 2009). This view 
of midwives influencing maternal and infant health outcomes through advice and care is 
reflective of the concepts of primary health care (Australian College of Midwives 2004). In 
this way, midwives should be considered to have an impact on the health of the community 
(Biro 2011). 
The role of midwives in nutrition education during pregnancy is being increasingly 
recognised. In 2008, the National Institute for Health and Clinical Excellence (NICE) in the 
United Kingdom issued recommendations for health professionals (including midwives) to 
provide women during pregnancy and pre-conception with nutrition support and advice 
(National Institute for Health and Clinical Excellence 2008). In Australia, the only available 
guidelines are the Healthy Eating Guidelines for Pregnant Women from the Department of 
Health and Ageing, which are general guidelines and do not inform health professionals, such 
as midwives (who are not trained in nutrition), on how to approach pregnant women in regard 
to nutrition advice (National Health and Medical Research Council 2013). 
Midwives are in a prime position to provide healthy eating information to pregnant women 
(Biro 2011). However, Davis et al. (2012) identified in an Australian study evaluating an 
intervention programme for women with a Body Mass Index (BMI) greater than 35 that 
health professionals, including midwives, benefited from additional education to enable them 
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to provide healthy eating information. Little is known regarding the extent to which midwives 
fulfil their role in nutrition education. Thus, the aim of this literature review is to explore 
what has been investigated about the role of midwives in providing nutrition education during 
pregnancy. 
2.3.3 Methods 
2.3.3.1 Search strategy 
A review of the literature was undertaken to locate relevant studies in the areas of nutrition, 
pregnancy, education and the role of midwives. 
The search started with identifying relevant journal articles. Governmental websites, such as 
the Australian Government Department of Health and Ageing, the Australian Nursing and 
Midwifery Council (ANMC) and the Australian College of Midwives (ACM), were also 
explored to identify any guidelines pertinent to the nutrition role of midwives during 








2.3.3.2 Databases searched 
The databases searched included: Thomson Reuters’ Web of Science, SCOPUS, Medline, 
CINAHL, Cochrane library, ScienceDirect, ProQuest Central and PubMed Central. 
To ensure a broad body of literature, no date limits were applied. The only restrictions were 
that the articles were published in English, in scholarly journals and provided information 
about the knowledge, education, and attitudes of midwives towards nutrition during 
pregnancy. 
Studies that dealt with the role of midwives in education regarding smoking, alcohol, and 
clinical aspects of nutritional issues (such as anaemia) were excluded. 
2.3.3.3 Key words used to search for relevant literature 
A wide variety of key words were used across the searched databases. The key words 
included: health professional, midwife, nutrition, food, maternal nutrition, antenatal, prenatal, 
healthy eating, pregnancy, pregnant women, education, knowledge, practise, attitude, 
behaviour, importance, role, effect, recommendation, guidelines and approach.  
Boolean operators and truncation between different search terms were used in accordance 
with the specific instructions of each database, either to broaden, narrow or refine the search 
results. 
Additional strategies to enrich the search findings were applied, including use of synonyms 
and alternative key words, exchanging singular and plural and using spelling variations (for 
example; fetal, foetal). 
The bibliographies and reference lists of the relevant articles were also examined to identify 
further studies. 
2.3.4 Results and discussion 
2.3.4.1 Overview of the studies 
In comparison to the number of studies investigating midwives’ knowledge of smoking 
(Thyrian et al. 2006), alcohol (Jones et al. 2011), and breastfeeding (Cantrill et al. 2003, 
Furber and Thomson 2008), few studies explored the nutrition knowledge and practices of 
midwives. Of those studies that have been undertaken to explore the knowledge, attitudes, 
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education and communications skills of midwives regarding nutrition in pregnancy (Mulliner 
et al. 1995, Barrowclough and Ford 2001, Elias and Green 2007, Wills and Forster 2008, 
Szwajcer et al. 2009, Bondarianzadeh et al. 2011, Schmied et al. 2011, Lee et al. 2010), the 
majority were descriptive and exploratory. Summary details of the studies are presented in 
Table 2.1. Governmental documents included in this review are also listed in Table 2.2. 
2.3.4.2 Midwives and nutrition education during pregnancy 
Midwives were reported to lack the essential knowledge and skills to provide adequate or 
reliable nutrition advice (Mulliner et al. 1995, Barrowclough and Ford 2001), which may be 
somewhat contrary to the expectations of the women in their care (Bondarianzadeh et al. 
2007). For example, a study by Mulliner and colleagues (1995) in the United Kingdom used 
both quantitative and qualitative approaches to explore the education, knowledge and 
attitudes to nutrition during pregnancy in a randomly selected sample of registered midwives 
(n = 77). They reported that 86% (50 of 77 participants) of registered midwives had no 
formal nutrition education post qualification; 46% (27 of 77 participants) scored poorly in 
nutrition knowledge; and more than half of those midwives (58 of 77 participants) felt 
unqualified to provide nutrition advice for pregnant women, especially to vegetarian women, 
women from ethnic or religious background or women with prior medical conditions. 
Although the authors acknowledged the small size of their sample, the study results clearly 
indicated that midwives lacked basic nutrition information and would benefit from improving 
their nutrition knowledge (Mulliner et al. 1995). 
Another study in the United Kingdom by Barrowclough and Ford (2001) examined the 
knowledge of 35 midwives and reported that the midwives had poor knowledge in areas, such 
as recommended weight gain, recommended increase in energy requirements, women at risk 
of iron-deficiency anaemia and folic acid requirements during pregnancy; to prevent 
reoccurrence of Neural Tube Defect, and when should folic acid supplement be commenced. 
A relatively recent study in New Zealand similarly examined midwives’ nutrition knowledge 
and their perceptions of the importance of nutrition during pregnancy (n = 370) (Elias and 
Green 2007). The study reported that less than 40% (n = 136/370) of midwives had formal 
nutrition education, of whom 75% (n = 106/136) had received nutrition information as a 
component of their midwifery education. The other sources of midwives’ nutrition education 
were not reported. 
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In contrast to the low levels of nutrition training, the New Zealand study found that the 
majority of midwives indicated that nutrition was ‘important’ or ‘very important’ during 
pregnancy and 94.9% of the midwives (n = 351/370) indicated they played a ‘significant’ or 
‘very significant’ role in educating pregnant women about nutrition (Elias and Green 2007). 
The declaration of the majority of midwives in this study of being involved in educating 
pregnant women about nutrition but not having received nutrition information as a 
component of their professional training raises the question of their preparedness to provide 
such information. In addition, their perception that they played a significant/very significant 
role in nutrition education of pregnant women would benefit from further exploration, as it is 
unclear what roles they actually performed and what professional guidance was available to 
inform this role.  
New Zealand midwives in general reported a high level of confidence in dealing with 
nutrition issues apart from providing advice to vegetarian women or women with medical 
conditions such as gestational diabetes. The study also identified the lack of guidelines about 
nutrition education for health professionals in Australia and New Zealand, and recommended 
that development of a policy regarding this matter should be considered in both countries. 
The Australian Nursing and Midwifery Council (ANMC) in their national competency 
standards (Australian Nursing and Midwifery Council 2006) confirmed that the midwife has 
an important role in general health counselling and education, including antenatal education. 
A recent report on core competencies and an educational framework for primary maternity 
services in Australia further identified that the role of midwives included the promotion of 
healthy eating (Homer et al. 2010). The development of these core competencies involved a 
Delphi process with Australian midwives, indicating professional recognition of the nutrition 
education role of midwives. 
Midwives’ lack of knowledge and essential skills regarding nutrition is not limited to 
Australia or the United Kingdom. This was confirmed in a study by Szwajcer and colleagues 
(2009) who undertook an in-depth exploration of verbal and written communication of 
midwifery practices in Holland. They reported that nutrition communication was provided 
relatively late in pregnancy, when pregnant women were more interested in other things 
related to pregnancy than in receiving nutrition education. Although pregnant women in the 
study were educated about healthy nutrition in general terms and were given nutrition 
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brochures by their midwives, the midwives did not reinforce the information in the brochures 
and therefore pregnant women rarely looked at them at home. 
The study by Wills and Forster (2008) found that even when midwives offered nutritional 
advice for pregnant women, this advice lacked sound scientific evidence. For instance, in 
matters such as nausea and vomiting, it was found that herbal supplements and alternative 
therapies were usually included in the advice given, despite the lack of evidence-based 
guidelines to direct midwives’ practice in this area (Wills and Forster 2008). This may 
indicate a lack of appropriate education on nutrition during pregnancy and that midwives may 
not recognise the need for a sound scientific evidence base for their nutrition-related practice 
as for their other areas of professional practice. 
Overall, the literature suggests that midwives would benefit from more nutrition education 
(Mulliner et al. 1995, Barrowclough and Ford 2001). Reflecting this situation, Barrowclough 
and Ford (2001) developed open learning materials for a sample of midwives in the United 
Kingdom (n = 35) to improve their nutrition knowledge. The scores of nutrition knowledge of 
the midwives in the study increased significantly after accessing and reviewing the materials 
(mean scores increased from 46.81 in the pre-questionnaire to 71.29 in the post-questionnaire 
p < 0.001). The authors recommended that for these programmes to be successful, policy 
makers and managers should allocate sufficient time for such education. Unfortunately, no 
research regarding further developments of this project was subsequently identified in the 
literature.  
2.3.4.3 Sources of nutrition information obtained by midwives 
Limited research has been published that has examined the sources of nutrition information 
used by midwives. In a small study (n = 77) conducted in the United Kingdom, 
approximately half of the midwives (48%) reported they relied on the media (not specified) 
rather than their professional education as a key source from which to obtain nutrition 
information (Mulliner et al. 1995). This is in contrast to a relatively recent study in New 
Zealand that reported New Zealand midwives used mainly the Ministry of Health documents, 
such as the guidelines for pregnant and breastfeeding women and the New Zealand Food 
Safety Authority pamphlet on food safety, as their sources for nutrition information. The 
same study reported that only 53% (196 of 370) of midwives accessed other health 
professionals, such as dietitians, for information (Elias and Green 2007). This can possibly be 
explained by the fact that there was already a comprehensive and detailed publication about 
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the various nutritional issues during pregnancy and their management (including practical 
advice) available for midwives in New Zealand (Ministry of Health 2008). 
The same cannot be said about other countries such as Australia, as there are currently no 
studies reporting on the sources and accuracy of nutrition information provided by Australian 
midwives to pregnant women. Preliminary investigations indicate that nutrition education 
resources available via antenatal clinics, where many midwives work, do not have a 
comprehensive coverage of nutrition issues important during pregnancy (Butler et al. 2008). 
Such a lack of nutrition guidance for midwives in Australia to direct their nutrition 
counselling practices for pregnant women might lead them to obtain their information from 
sources which might not be evidence-based or up to date. This would not only result in a 
missed nutrition education opportunity but also potentially result in health professionals mis-
informing pregnant women (Wills and Forster 2008). Thus investigating this matter should be 
considered a public health priority. 
2.3.4.4 Midwives as primary providers of nutrition information during pregnancy 
Nutritionists and dietitians are the professionals who are educated and accredited to provide 
dietary advice to the population, including pregnant women. A study of pregnant women in 
antenatal clinics in Queensland reported they preferred to have access to a dietitian as an 
expert in the field of nutrition, however few women have such access (Wilkinson and Tolcher 
2010). It also is unlikely that pregnant women in Australia would consult a dietitian due to 
the limited number of dietitians available in maternity services (Wilkinson and Tolcher 
2010). In some instances a woman may be referred to a dietitian by a general practitioner due 
to the pre-existence or emergence of a particular problem during pregnancy (The Royal 
Australian College of General Practitioners 2016). 
It is more common for pregnant women, particularly those with a low risk pregnancy, to have 
contact with a midwife (Hatem et al. 2008). Hence, when they are the primary caregivers 
during pregnancy, midwives have the opportunity to provide nutrition advice to pregnant 
women in a timely manner. Midwives potentially may benefit from dietitians or nutritionists 
developing practice guidelines for midwives or formulating collaborative strategies regarding 




Table 2.1: Summary of the studies included in the review 
 
Table 2.2: Shows the governmental documents included in this review 
Food and nutrition guidelines for healthy pregnant women-A background paper 
 Australian Nursing and Midwifery Council Standards and criteria for the accreditation 
of nursing and midwifery courses leading to registration, enrolment, endorsement and 
authorisation in Australia—with evidence guide 
Australian College of Midwives , ACM Philosophy for Midwifery 
Australian Nursing and Midwifery Council National Competency Standards for the 
Midwife 
National Institute for Health and Clinical Excellence (NICE) Improving the nutrition of 
pregnant and breastfeeding mothers and children in low income households 
The recently released National Maternity Services Plan (2011) (Australian Health Minister's 
Conference 2011) clearly emphasises the importance of equipping midwives (among other 
health professionals) with all the necessary knowledge and skills to provide better maternity 
services, including addressing the issue of obesity. This is essential if the goal of healthiest 
Australia is to be attained by 2020, as discussed by the National Preventive Health 
Taskforce in 2008 (Australian Government National Preventive Health Taskforce 2008). 
2.3.4.5 Nutrition content of curricula in midwifery programmes 
Touger-Decker et al. (2001) suggested that nutritional issues and their management should be 
included in the education curricula of midwifery courses. Two studies were identified that 
had described how nutrition content is incorporated into subjects within midwifery 
programmes (Kolasa et al. 1997, Elias and Stewart 2005). The studies are examples from the 
United States and New Zealand about how nutrition can be easily integrated into midwifery 
education based on midwifery competencies. The United States example explained how a 2-
hour seminar on nutrition during pregnancy assisted midwives to achieve competencies in 
nutrition assessment and counselling (Kolasa et al. 1997). The New Zealand example showed 
how collaboration between dietitians and midwifery educators can work to provide midwives 
with the best evidence-based nutrition knowledge. It included the stages of developing an 
optional nutrition paper using different models based on students’ feedback on what can help 
them to deliver better nutrition advice. What is promising is the students in the study 
suggested that this education needed to be compulsory. Registered midwives would also be 
offered the opportunity to benefit from the nutrition exercise (Elias and Stewart 2005).  
There is a lack of data about what nutrition content is being taught in Australian midwifery 
programmes and whether nutritional assessment or management skills are required as a pre-




part of the curricula in both undergraduate and postgraduate courses for midwives. However, 
no national strategies about the way nutrition is incorporated into nursing/midwifery courses 
across Australia have been identified (Schaller and James 2005). The Standards of 
Accreditation of Nursing and Midwifery Courses Leading to Registration in Australia 
(Australian Nursing and Midwifery Council 2009) have no content about nutrition. 
Furthermore, there is nothing specific about nutrition competencies mentioned in the 
standards of competencies document for Australian midwives by the Australian Nursing and 
Midwifery Council (ANMC) (Australian Nursing and Midwifery Council 2006). This is in 
stark contrast to United States of America programmes for midwives, which highlight the 
importance of having nutrition competencies, such as nutrition assessment, for their graduates 
(Touger-Decker et al. 2001). 
From the above, it would appear that there has been no expectation that midwives undertake 
the role of providing nutrition education for pregnant women in Australia. However, this 
situation may be changing, as a recent report on core competencies and an educational 
framework for primary maternity services in Australia identified that the role of midwives 
includes the promotion of healthy eating (Homer et al. 2010). 
2.3.5 Conclusion 
This literature review has shed light on the limited information available on the current role 
of midwives in nutrition education during pregnancy. There has been little international and 
Australian research reported examining the role of midwives in nutrition education during 
pregnancy and the nutrition curricula of midwifery programmes. 
Midwives were reported to share a belief in the importance of nutrition during pregnancy and 
the significant role they should play in educating women about nutrition. However, some 
midwives self-reported a lack of basic knowledge of nutrition requirements during 
pregnancy. 
The lack of basic nutrition knowledge among some midwives may be linked to inadequate 
nutrition education provided in both undergraduate and postgraduate midwifery programmes 
and the apparent low priority put on nutrition education in midwifery education, as signified 
by its absence (Touger-Decker et al. 2001, Schaller and James 2005, Australian Nursing and 
Midwifery Council 2006, Australian Nursing and Midwifery Council 2009). Unlike other 
countries (National Institute for Health and Clinical Excellence 2008), Australia also lacks 
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scientific guidelines regarding nutrition in pregnancy that has been specifically tailored to the 
needs of midwives. 
More research is required in this vital area as a first step towards better nutrition education for 
midwives and ultimately better nutrition information/education for future mothers and 
generations. 
2.3.6 Acknowledgment 
The authors would like to thank Elaine Newby who helped the editing of this review. 























2.4 Extended literature review
2.4.1 Preface  
The initial literature review, published in 2014, concluded with some key points in relation to 
the nutrition education roles of midwives including: the paucity of research available in this 
area, midwives’ shared positive attitudes towards the importance of nutrition during 
pregnancy and the significance of their role in supporting pregnant women, and midwives’ 
suboptimal nutrition knowledge, probably due to lack of nutrition education before and after 
registration. There also seemed to be a lack of midwifery guidance (especially in Australia) 
about the position of nutrition in midwifery education or practice. This information informed 
the development and methods of the research. 
Due to the editorial restrictions that limited the length and the number of references used in 
the published review, an additional section is presented below. Moreover, since the 
publication of the literature review, there has been a noticeable increase in published research 
related to all areas of nutrition during pregnancy, reflecting increased interest in this subject 
and awareness of its importance. An update of the literature presented in the previous 
published review is included. This update of the literature review focusses on: midwives and 
nutrition education during pregnancy including: their knowledge and confidence, sources 
of nutrition information obtained by midwives, midwives as providers of nutrition 
information during pregnancy and their perceptions regarding their professional role in this 
area; sources of nutrition information; what is being taught in midwifery programmes about 
nutrition during pregnancy, and nutrition education received by midwives. Consistency with 
findings from the previously published literature review will be discussed. The review has a 
primary focus on Australian research but will include international literature where relevant. 
2.4.2 Midwives and nutrition education during pregnancy including: nutrition knowledge 
and confidence 
The initial review identified that midwives overall lacked adequate general knowledge about 
nutrition during pregnancy (Arrish et al. 2014). Qualitative Australian and international 
studies continued to signal health care providers’ (including midwives) lack of knowledge in 
key areas, such as obesity and weight gain, and lack of confidence in discussing these issues 
with pregnant women (Olander et al. 2011, Willcox et al. 2012, Chang et al. 2013, Furness et 
al. 2014). More recent quantitative Australian studies reported health care providers’ 
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(including midwives) low level of awareness of weight gain guidelines, skills necessary for 
weight management (Wilkinson and Stapleton 2012, Biro et al. 2013, Wilkinson et al. 2013), 
and the role and importance of iodine (Lucas et al. 2014b). The findings of these 
Australian studies are consistent with two international studies during this same period 
(Williamson et al. 2012, Macleod et al. 2013). Apart from obesity and weight gain, there 
continues to be no quantitative Australian study investigating midwives’ general nutrition 
knowledge and confidence in providing general and specific nutrition advice.  
2.4.3 Midwives as providers of nutrition information during pregnancy and their 
perceptions regarding their professional role in this area 
The initial literature review identified that midwives shared a belief in having a significant 
role to play in advising pregnant women about their diets and engaged in providing dietary 
advice (Arrish et al. 2014). Since that time, a few studies about midwives’ provision 
of nutrition advice in the United Kingdom (UK) and New Zealand have been published. 
The majority of the midwives in two studies reported discussing nutrition with 
pregnant women (Farrar 2013, Pan et al. 2014). The midwives in the UK study (n = 137) 
discussed a variety of nutrition topics with healthy eating, breastfeeding related advice and 
types of foods being the most frequently discussed, while other important topics, such as 
recommended weight gain and calorie intake, were the least frequently discussed (Farrar 
2013). Limited time was proposed as the reason why all pertinent nutrition topics were not 
discussed, as half of the midwives spent less than 15 minutes discussing nutrition across 
the entire pregnancy (Farrar 2013). For New Zealand midwives, portion size was the least 
discussed topic (Pan et al. 2014). Lack of knowledge of those areas of nutrition also 
could be a reason for not discussing some nutrition topics. It is not known whether 
Australian midwives provide nutrition advice and, if so, what topics they usually discuss. 
Hence, research investigating this area was necessary. 
The need for further research in this area has been supported by recent Swedish research that 
investigated midwives’ perceptions of their role in dietary counselling. The research found 
that midwives perceived themselves as an authority who lacked enough knowledge to counsel 
pregnant women especially on challenging issues, such as obesity, or when advising women 
from different cultural backgrounds (Wennberg et al. 2014, Wennberg et al. 2015). Similarly 
Australian qualitative research investigating midwives’ views and practices about weight gain 
and obesity found that midwives perceived themselves as the main providers of lifestyle 
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advice but that they lacked confidence and communication skills in approaching sensitive 
topics, such as weight management and obesity (Willcox et al. 2012). Cheyne and Moreno-
Black (2010) argued that midwives’ nutrition counselling was related to their model of care. 
Midwives’ model of care has a focus on promoting health and wellbeing rather than 
managing diseases (Australian College of Midwives 2004). Similarly, the midwives in the 
study perceived food and nutrition as tools to promote the health and the wellbeing of the 
mother and the baby (Cheyne and Moreno-Black 2010). Recent increases in overweight and 
obesity rates (Australian Bureau of Statistics 2013) might act to change midwives’ 
perceptions and practices in this area. More exploration of this area was needed, especially on 
the possible effect of the model of care on the way midwives provide nutrition advice; the 
barriers that hinder their role; and the facilitators that may help them to provide better 
nutrition advice to pregnant women.  
2.4.4 Sources of nutrition information 
Contrary to the findings in the published literature review (Arrish et al. 2014) where the 
media was the main source of information UK midwives used as the basis of their nutrition 
advice, professional guidance and education were the most used sources reported in a recent 
UK study (Farrar 2013). The media, however, continued to be a main source of nutrition 
information. Half of the participant midwives used it compared to only 15% using the 
hospital dietitian (Farrar 2013). This is of concern as information from the media may lack 
credibility and should be treated with caution. The dietitian, as a nutrition expert, should be 
used more often as a source for up to date evidence-based information. There is still no 
available information on the sources Australian midwives use to gain their nutrition 
knowledge. 
2.4.5 Nutrition education during midwifery education and during practice 
Accreditation of professional programmes is based around knowledge and skills considered 
to be important for professional practice. In the published review, there was no mention of 
nutrition either in the Midwifery Accreditation Standards or in the National Competency 
Standards for the Midwife (Arrish et al. 2014). The Midwifery Accreditation Standards have 
been recently revised (Australian Nursing and Midwifery Accreditation Council 2014) with 
no significant changes in this regard. They still do not stipulate any specific nutrition 
education to be included in the curriculum. This is not in line with the International 
Confederation of Midwives (ICM) Essential Competencies for Basic Midwifery Practice 
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(International Confederation of Midwives 2010 pp. 8 and 9) (revised 2013), which indicates 
that it is a requirement for midwives to have ‘the knowledge and/or understanding of 
nutritional requirements of the pregnant woman and foetus’ and ‘the skill and/or ability to 
assess maternal nutrition and its relationship to foetal growth’ as well as be able to ‘give 
appropriate advice on nutritional requirements of pregnancy and how to achieve them’. 
Midwives would need adequate education to provide such advice but research reporting on 
the nutrition education in midwifery curricula is still scarce. One recent study has been 
identified. A mixed-methods study in the UK investigating public health education, including 
maternal nutrition, reported that the education was mostly integrated in the curricula instead 
of being presented as a discrete unit. Hours allocated to ‘maternal nutrition’, ‘obesity’, and 
‘weight management’ topics within public health curriculum were limited, with a total 
duration of less than 10 hours (McNeill et al. 2012).  
From the perspectives of the midwives and consistent with the findings of the initial review, 
international and Australian studies have reported a lack of education about particular aspects 
of maternal nutrition, especially obesity and weight management (Wilkinson and Stapleton 
2012, Willcox et al. 2012). Lack of education was identified by health care providers 
(including midwives) in a recent systematic literature review as one of the barriers for not 
providing nutrition advice to pregnant women in addition, to a lack of time and resources 
(Lucas et al., 2014). Health care providers, including midwives, continue to report the need 
for receiving continuing professional education about prenatal and postpartum nutrition 
(Hughes et al. 2011, Farrar 2013). There remains a paucity of research about nutrition 
education provided in Australian midwifery programmes or nutrition education received by 
Australian midwives during their practice.  
2.4.6 Conclusion 
This chapter comprising background information, a published literature review and a 
subsequent update illustrated the importance of nutrition during pregnancy for the health of 
the mother and the baby but pointed out that pregnant women dietary behaviours and 
knowledge do not align with this importance. Despite the availability of growing evidence 
indicating that dietary advice can reduce gestational weight gain and may reduce the 
incidence of some poor pregnancy outcomes, the provision of antenatal nutrition advice 
during pregnancy is not a common practice. The midwife, who is ideally placed to provide 
such advice, has been the focus of little research in this area according to the published 
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literature review presented here. Midwives were found to have positive attitudes towards 
nutrition during pregnancy and their role as educators in nutrition but reported a lack of 
knowledge of nutrition requirements and inadequate confidence due to that lack of education. 
While an update of the published literature has reflected increased research about health care 
providers (including midwives) in the areas of knowledge and practice relating to weight gain 
and obesity, the findings of this update are consistent with the findings of the published 
review (Arrish et al. 2014) where lack of knowledge and education continues to be evident. 
There continues to be limited quantitative research about Australian midwives’ nutrition 
knowledge, attitudes, confidence in providing nutrition advice and more in-depth 
understanding of their perceptions of this role. Additionally, despite the update of the 
Australian Midwifery Accreditation Standards, nutrition remains neglected with no specific 
guidance for the profession. There is also still a paucity of research about nutrition education 
received by midwives during practice or in midwifery education. The next chapter will 





3 METHODOLOGY  
3.1 Preface 
This chapter outlines the overall research methodology. As highlighted in the previous 
chapter of the literature review (Chapter 2), good nutrition during pregnancy is fundamental 
for maternal and foetal health, and midwives potentially have a vital role to play in providing 
effective nutrition advice to pregnant women. The aim is to support pregnant women make 
informed decisions about their diets so as to improve health for themselves and their babies. 
The literature review confirmed that research about the role of midwives in providing 
nutrition advice, their knowledge, or the preparation they receive to undertake this role is 
scarce. Therefore, this thesis aimed to address this gap.  
Specific objectives to achieve this aim were determined. These objectives included:  
1. To determine the level of nutrition knowledge and attitudes of Australian midwives 
and their confidence in providing nutrition education during pregnancy. 
2. To investigate the nutrition education received by practising midwives. 
3. To explore midwives’ understanding and perceptions of their roles in nutrition 
education. 
4. To review the nutrition content of curricula in midwifery programmes around 
Australia. 
5. To provide recommendations from phase 1, 2, 3 and 4 to improve the provision of 
nutrition education in Australian midwifery programmes and to assist midwives to 
integrate nutrition education into their practice.    
In order to achieve these objectives, quantitative and qualitative studies were undertaken 
using a mixed-methods approach. The overall thesis has two arms: the practitioners’ arm (i.e. 
midwives) and the education providers’ arm (i.e. coordinators). Each arm has used both 
quantitative and qualitative approaches. The chapter begins with an explanation of the overall 
approach chosen for this thesis, the philosophical assumptions underpinning this approach, 
the research design, the conceptual framework and the research methods (i.e. quantitative and 
qualitative) for the two arms of the study, including: data collection, data analysis, and any 
other related aspects. As this dissertation is presented as a thesis by compilation, each 
subsequent chapter or manuscript includes a description and discussion of the relevant 
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methods. This chapter presents the overall methodology and methods of this thesis, including 
some aspects that have not been elaborated on in the published articles here appearing as 
chapters due to limitations imposed by journal publication requirements.    
3.2 Research approach 
Mixed-methods is the approach used for this thesis. The use of mixed-methods research as a 
distinctive approach from quantitative and qualitative approaches in the social and 
behavioural sciences has evolved during the last two decades (Creswell and Clark 2011). 
There has been an increased use of mixed-methods approaches in health related research due 
to their perceived value in enriching the data and improving the quality of the evidence 
(Creswell et al. 2011). As the area of midwives and nutrition was relatively not researched, 
this thesis utilised a mixed-methods approach including both quantitative and qualitative 
methods to investigate various aspects (i.e. knowledge, role, and education) and provide a 
broad and deep understanding of these aspects. This rational is further supported by the 
following definition of a mixed-methods approach by Creswell and Clark (2007 p. 5) as  
a research design with philosophical assumptions as well as methods of inquiry. As a 
methodology, it involves philosophical assumptions that guide the direction of the collection 
and analysis of data and the mixture of qualitative and quantitative approaches in many places 
of the research process. As a method, it focuses on collecting, analysing, and mixing both 
quantitative and qualitative data in a single study or series of studies. Its central premise is 
that the use of quantitative and qualitative approaches, in combination, provides a better 
understanding of research problems than either approach alone. 
Specific reasons for using mixed-methods approach combining both quantitative and 
qualitative methods in this thesis were: complementarity (using the results of one method to 
elaborate, enhance, or clarify the results obtained from another method) and expansion 
(expanding the depth and breadth of the study using different methods for various 
components of the research) (Creswell and Clark 2011). 
3.3 Philosophical assumptions 
The philosophical assumption underpinning the mixed-methods approach used in this study is 
pragmatism (Creswell 2009). Central foci to a pragmatic perspective are the applications 
(what works) and the solutions to problems. The problem is more important than the method, 
and in order to understand the problem, the researchers use all approaches (Creswell 2009). 
Within this philosophy, the pragmatic researchers do not commit to one philosophy; they are 
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free to draw upon both quantitative and qualitative assumptions while conducting their 
research (Creswell 2009).  
Since the aim of this thesis was to explore the area of nutrition and midwives (including their 
nutrition knowledge, the perceptions of their role, the education they receive and the nutrition 
content provided by the educational institutions of the profession), the perspectives of the 
practitioners (i.e. the midwives) and the education providers (i.e. the course coordinators) 
were deemed necessary to provide richer data. Additionally, based on the literature review, 
some aspects required quantitative methods by their nature (i.e. knowledge, attitudes, 
confidence and nutrition content in midwifery programmes) (Barrowclough and Ford 2001, 
Touger-Decker et al. 2001, Elias and Green 2007), while others required qualitative methods 
(i.e. hearing from the individuals themselves, the perceptions of midwives of their role in 
providing nutrition advice and perspectives of midwifery course coordinators of how 
nutrition is incorporated into their curricula) (Cheyne and Moreno-Black 2010, 
Bondarianzadeh et al. 2011). The mixed-methods approach has also been used in earlier 
international exploratory research about the midwife’s nutrition knowledge, attitudes, and 
education (Mulliner et al. 1995). Therefore a mixed-methods approach with a pragmatic 
perspective was considered the most relevant for this thesis.  
3.4 Research design 
The thesis has two arms: the practitioners’ arm (i.e. midwives) and the education providers’ 
arm (i.e. midwifery course coordinators). Quantitative and qualitative data were collected 
from both arms. According to Creswell and Clark (2011), mixed methods as an approach has 
four basic designs: convergent parallel, explanatory sequential, exploratory sequential, and 
embedded design. The overall thesis (practitioners’ arm and the education providers’ arm) 
followed the principles of convergent parallel design, which is the most frequently used 
design (Figure 3.1) p. 39. In this design, the collection and analysis of quantitative and 
qualitative data occurs separately but in the same period of the research process (ideally given 
the same priority) and the merging of the findings from both data sets occurs in the overall 
interpretation (Creswell and Clark 2011). Obtaining a comprehensive understanding of the 
topic under study and validating or corroborating the findings from one method with the 
findings of the other is the core purpose of this design (Creswell and Clark 2011).  
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Figure 3.1: A diagram of the mixed-methods design of the overall thesis
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The main focus of the overall thesis was exploring the issue of midwives’ roles in nutrition 
education from the perspectives of practising midwives and as reflected in midwifery 
education. Research explored practising midwives’ levels of nutrition knowledge as well as 
their attitudes and confidence in providing nutrition advice, the nutrition education they had 
received to prepare them for this role, and their perceptions of this role. Exploring midwifery 
education provided insights into the breadth and volume of nutrition content of midwifery 
programmes in Australia to reflect on the preparation of graduate midwives for this role, as 
well as the views of midwifery coordinators regarding nutrition education within their 
programmes and midwives’ role in this area. For the purpose of this study, the core 
component was gaining insights from the midwives themselves. The coordinators’ arm was 
included to expand the depth and breadth of the study by including different perspectives 
(Creswell and Clark 2011).  
Consistent with the convergent parallel design, data collection and analysis for the 
quantitative and qualitative studies were undertaken separately within each arm of the thesis. 
The reasons for using a mixed-methods approach in these studies were similar to the reasons 
for using it for the overall thesis and these were: complementarity (using the results of one 
method to elaborate, enhance, or clarify the results from another method) and expansion 
(expanding the depth and breadth of the study using different methods for various 
components of the research) (Creswell and Clark 2011). 
Data merging or point of interface for the data occurred at two points (Figure 3.1) p. 39. 
For the education providers’ arm, data merging firstly occurred within the arm; this is 
presented in the discussion of Chapter 7. For the practitioners’ arm, data merging was 
not undertaken within the arm but occurred later, in the analysis of the overall results. 
This is presented in Chapter 8. However, as the thesis style is by compilation, a cross 
reference among the included studies has been made in the published articles.   
Some of the advantages of using the convergent parallel design include: the possibility of 
providing more reliable findings; time efficiency in collecting the data where quantitative and 
qualitative data could be collected within the same time frame; provision of more 
complete knowledge to inform theory and practice; and addition of insights that might be 
missed if using only one method (Johnson and Onwuegbuzie 2004). However, the design is 
not without limitations. Collecting two sets of data within the same time frame can be a 
challenge for a single researcher (Johnson and Onwuegbuzie 2004). In this thesis this limi-
tation was overcome by using efficient tools to collect the data. Quantitative data were 
collected using online surveys while the qualitative data were collected using telephone 
interviews. Both tools are flexible and easy to manage by a single researcher. Another 
potential limitation is that using different types of methods requires the researcher to gain 
extensive knowledge of these methods and how to apply them (Johnson and Onwuegbuzie 
2004). This was addressed by a number of strategies including: having supervisory support 
that included expertise in both quantitative and qualitative methods; attending a number 
of workshops and training sessions about different aspects of the two methods; and 
general reading of books and peer-reviewed articles related to mixed-methods research.  
3.5 Conceptual framework 
A  conceptual  framework  can  be defined as a visual or written illustration of the 
main  variables,  factors  or  concepts  the  researcher intends to study, including the 
hypothesised  relationships  among  those variables, factors, or concepts (Maxwell 2013). 
Figure 3.2 p. 43 illustrates the conceptual framework of this thesis and the hypothesised    
inter-relationships  among the key  variables  that  will  be explored in this thesis 
either  quantitatively  or  qualitatively.  The  framework  was  based  on  a review of the 
literature.  
The central focus of this thesis is the variables/factors affecting midwives’ behaviour of 
providing nutrition advice. Any interaction between midwives and pregnant women in this 
area will be influenced by midwives’ knowledge, attitudes and skills. The relationship 
between knowledge, attitudes, and behaviour has been proposed theoretically by the 
Knowledge-Attitude-Behaviour model (KAB) (Bettinghaus 1986). The KAB model 
occasionally known as the knowledge-attitudes-skills behaviour model is possibly the oldest 
model among known behaviour models. It is the model that has been underpinning the 
majority of educational interventions (Bettinghaus 1986). Knowledge build-up is the key 
resource in this model (Baranowski et al. 2003). The KAB model proposes that as knowledge 
increases, attitudes change; and that these changes in attitude promote behaviour change 
(Baranowski et al. 2003). Although this model has been criticised for its suggestion of the 
simplicity of the relationship between those variables, the correlations between knowledge 
and behaviour or between attitude and behaviour are generally positive, though low 
(Bettinghaus 1986). If the KAB model is to be applied to the provision of nutrition advice, it 
would require the midwife to gain knowledge of the basic principles and benefits of healthy 
eating during pregnancy to develop positive attitudes about the importance of nutrition during 
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pregnancy and the significance of their role in supporting women about it, and to acquire the 
necessary skills to overcome any barriers that may hinder the provision of nutrition advice. 
However, this model assumes that knowledge alone affects the behaviour, which is 
inaccurate. It only takes into account personal factors and ignores environmental factors that 
also influence the behaviour (Baranowski et al. 2003). Therefore, knowledge can be a part of 
a larger conceptual framework that offer some explanation of behaviour change, but 
increasing knowledge alone is not sufficient in promoting behaviour change (Baranowski et 
al. 2003).  
One of the other factors that are assumed to influence midwives’ behaviour of provision of 
nutrition advice and the KAB does not account for is confidence or self-efficacy. According 
to Bandura (1977), a relationship exists between confidence or self-efficacy and behaviour 
change. This concept of specific self-confidence related to a particular act or task (i.e. the 
belief in one’s ability to perform a particular behaviour) was first introduced by Bandura 
(1977). It is assumed that the more confident midwives feel in providing nutrition advice the 
more likely they will provide such advice. Confidence is also assumed to be related to 
knowledge. Increase in knowledge may increase confidence (Chang et al. 2008). Education 
also affects knowledge (Barrowclough and Ford 2001) and behaviour (Hillenbrand and 
Larsen 2002, Baghianimoghadam et al. 2012). Other identified factors that may influence 
midwives’ provision of nutrition behaviour include: model of care, role perceptions (Cheyne 
and Moreno-Black 2010) , and barriers and facilitators.  
Although the midwives’ behaviour of providing nutrition advice was the centre of the 
conceptual framework of this thesis (Figure 3.2 p. 43), the direct relationship between the 
behaviour and the included factors was not investigated quantitatively. The focus was on 
exploring the factors that were assumed to influence this behaviour. The main emphasis in 
the upper half of Figure 3.2 p. 43 was knowledge. The research investigated the relationship 
between: knowledge and education, knowledge and attitude, and knowledge and confidence 
quantitatively using surveys. It also investigated if these factors could explain the variance in 
knowledge. There were also open-ended question components generating quantitative and 
qualitative data from the survey that might provide further understanding about those 
factors. The thesis explored the factors on the lower half of Figure 3.2 p. 43 (namely, 
model of care, role perceptions and barriers/facilitators) qualitatively. It explored how 
these factors affect the way midwives provide nutrition advice to pregnant women 
using interviews.  
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Figure 3.2 : The conceptual framework underpinning this research 
3.6 Research methods 
Data collection and analysis for the two arms of the thesis (i.e. professionals and education 
providers) in this mixed methods approach are presented in the next section.  
3.7 The practitioners’ arm 
Two studies were undertaken within this arm. The first was a quantitative study and was 
undertaken to provide a ‘snapshot’ of Australian midwives’ general nutrition knowledge, 
received nutrition education, their attitudes, and their confidence in providing nutrition advice 
during pregnancy. The second study was a qualitative study and was undertaken to gain an 
in-depth understanding of midwives’ perceptions of the importance of nutrition, how they 
perceived their role in educating women about nutrition, and what facilitated or hindered this 
role. 
Behaviour  




Role perceptions Barriers/facilitators Model of care 
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3.7.1 The quantitative study 
3.7.1.1 Study design 
The study used a descriptive, cross-sectional design utilising an online survey. 
3.7.1.2 Sampling and recruitment 
The sampling strategy used in the quantitative study of the midwives was convenience 
sampling. Convenience sampling is one of the types of non-probability sampling strategies. 
These strategies are usually based on the judgment of the researcher and do not employ 
probability techniques. In convenience sampling the researcher selects the sample based on 
the ease of access to the target population. Additionally, convenience sampling is time and 
cost efficient in comparison to probability sampling. However, as the sample is not chosen 
randomly, the generalisability of the data from a convenience sample is limited because of 
selection bias. Additionally, the characteristics of the sample might not be typical of the 
general population. A high level of non-response may occur because of the voluntary nature 
of this sampling strategy and is also considered a limitation of this type of sampling (Etikan 
et al. 2016).  
In this study, the professional association for the Australian midwives, namely the Australian 
College of Midwives (ACM), was chosen as an inexpensive and time efficient avenue to 
access large numbers of midwives from across Australia, thus maximising the sample size. 
Probability sampling was not possible as the researcher had no access to the emails of the 
members because of confidentiality issues. Recruitment therefore occurred through ACM 
officers. An invitation with a link to the survey was placed in the ACM newsletter (see 
Appendix I) and an invitation email via the ACM office was also sent to its 4770 members in 
August 2012, followed by two email reminders sent at monthly intervals (Appendix K). 
Although the sample was a convenience sample, the minimum sample size required was 
estimated through statistical calculation to ensure sufficient statistical power. The estimated 
minimum sample size required was 356. The calculation was based on a total population of 
4770, margin error of 5, and a confidence level of 95% (Raosoft 2004).  
3.7.1.3 Survey development 
There was paucity of literature about the nutrition knowledge of midwives. At the time of 
commencing this study, there were three identified studies that had examined midwives’ 
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nutrition knowledge, attitudes, and confidence in providing nutrition advice (Mulliner et al. 
1995, Barrowclough and Ford 2001, Elias and Green 2007). The actual surveys used in these 
studies were not available, and the most recent one could not be obtained even 
after contacting one of the authors. Therefore, the development was informed by these 
studies rather than through the use of the same questions. Questions about generally 
important issues related to nutrition in pregnancy were also included in the survey.  
3.7.1.4 Survey structure 
The survey included four sections: nutrition education; attitudes towards and confidence in 
midwives’ provision of nutrition education during pregnancy; pregnancy general nutrition 
knowledge; and demographic characteristics. As the nature of this thesis was primarily 
exploratory, there was an intention to develop a general short survey, especially in the area of 
nutrition (knowledge was one element of this thesis not the main focus); therefore, one or two 
questions about each area related to nutrition during pregnancy were included. The survey 
instrument is provided in Appendix L.  
3.7.1.4.1 Section 1: Nutrition education 
Two questions elicited information about any education about nutrition participants had 
received either in their initial midwifery programme or following registration. If they 
responded with a ‘yes’ to either of these questions, they were then asked to respond to two 
open-ended questions that explored further the volume of education and where it was 
provided. 
Additionally, for the participants who answered ‘yes’ to one or both of the questions they 
were directed to another page to provide the details of this education (including information 
on who provided it and the nutrition topics covered).  
3.7.1.4.2 Section 2: Attitudes and confidence towards the provision of nutrition education during 
pregnancy 
As was illustrated in the conceptual framework of this thesis (Figure 3.2) p. 43, attitudes and 
confidence have been linked to behaviour. Therefore, questions about midwives’ attitudes 
towards the importance of nutrition during pregnancy for the health of the mother and the 
baby and the significance of their role in providing women with nutrition advice and support 
during this vital period have been included in this section.  Midwives’  actual  behaviour 
of providing nutrition advice and confidence in providing such advice were also  assessed. 
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The section included two questions that required the respondents to rate them, using five-
point scales. These involved: the views of midwives of the importance of nutrition 
during pregnancy (‘very important’, ‘moderately important’, ‘important’, ‘slightly 
important’ and ‘not important at all’) and the significance of their role in providing 
nutrition education to pregnant women (‘very significant’, ‘moderately significant’, 
‘significant’, ‘slightly significant’, ‘not at all significant’). The respondents were also 
asked whether they provide nutrition advice to pregnant women and, if so, to rate their 
level of confidence in discussing general or specific nutrition issues with pregnant 
women (‘very confident’, ‘moderately confident’, ‘confident’, ‘slightly confident’ ‘not at 
all confident’); when they discuss these issues; and what sources they usually use as the 
basis of this advice. There were two other additional questions that asked the respondents if 
they have access to dietetic services at their workplace and, if so, whether they make 
referrals and for what reasons. There were also two questions asking respondents about 
their views on receiving more nutrition information or education; and on having specific 
guidelines tailored for them to provide nutrition advice. The midwives were asked to 
provide reasons for any answer they choose for these two questions. 
3.7.1.4.3 Section 3: Pregnancy general nutrition knowledge 
This section assessed midwives’ general nutrition knowledge about nutrition during 
pregnancy. This section included 12 items consisting mainly of two types: single-answer 
items (n = 8) and multiple-answer items (n = 4). Type of knowledge required to answer the 
questions included declarative knowledge and procedural knowledge. The questions covered 
knowledge areas that have direct implications for the health of the mother and the foetus and 
require attention from health professionals in terms of education and support or were reported 
in the previous literature (Mulliner et al. 1995, Barrowclough and Ford 2001, Elias and Green 
2007). Hence, it was deemed necessary to investigate midwives’ knowledge of those areas.  
The single-answer items included questions about the respondents’ knowledge of: average 
change in energy requirements during pregnancy; whether there is a difference in the energy 
requirements for pregnant women during the three trimesters of pregnancy; the range of 
healthy weight gain during pregnancy for a woman who commenced her pregnancy at normal 
weight; the most important vitamin supplement for vegetarian pregnant women; 
when women should take folic acid supplement and the amount of folic acid supplement 
needed daily during pregnancy; the recommended number of serves of dairy foods required 
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per day to meet pregnant women’s requirements for calcium; and iodine requirements per 
day for a pregnant woman.  
The four multiple-answer items included questions about: foods that should be avoided in 
pregnancy as a risk of listeria; food sources of iron; advice to minimise the effect of nausea 
and vomiting during pregnancy; and foods to assist with resolving constipation during 
pregnancy. The respondents were instructed to choose the correct answer from the given 
options. The ‘I do not know’ option was added to prevent guessing when the respondents 
were not sure of their answers and was coded as ‘incorrect’ answer in the statistical analysis 
(Sarmugam et al. 2014). 
Each single-item question had one correct answer and was given a score of one for each 
correct answer, giving them a total score of eight. Multiple-answer items had more than one 
correct answer and a score of one was given to each correct answer in each question, giving 
them a score of 12. The answers to the multiple-answer items were independent of each 
other. If the question had three correct answers, the respondent obtained a score of three out 
of three if all correct answers were chosen, and two out of three if two correct answers were 
chosen and so on. An overall maximum score of 20 was given to the knowledge section by 
combining the score of the single and multiple answer items.  
3.7.1.4.4 Section 4: Demographic characteristics 
This section of the survey collected demographic data of the respondents and included their 
gender, age category, midwifery education, years of experience, and principal state or 
territory of work. The survey was designed for and promoted as being for practising 
midwives who are actively involved in providing antenatal care either in hospitals or 
independently; therefore, respondents were asked to indicate their place of practice, level of 
maternity services, and areas of maternity practice. The purpose of including the mentioned 
demographics was to describe the profile of the Australian midwives participating in the 
study and to investigate whether there is any association between these demographics and 
midwives’ nutrition knowledge. Previous international studies did not find any association 
between midwives’ nutrition knowledge and their age, midwifery education, years of 
experience, and nutrition education (Mulliner et al. 1995, Elias and Green 2007).  
48 
3.7.1.5 Survey validity 
Content-related validity was undertaken for the survey. Five academics with different 
expertise (nutrition and dietetics, public health nutrition, midwifery, and statistics) 
participated in the review process and provided feedback on the survey. Pilot testing of the 
survey was undertaken first with five nutrition researchers at the University of Wollongong 
and then with a sample of five practising midwives. Amendments were made according to the 
feedback received from the experts and the respondents. These amendments included: adding 
a few questions, modifying existing ones, and reducing ambiguity.  
3.7.1.6 Data processing  
The raw data from the survey were downloaded from Survey Monkey Software into the 
Statistical Package for the Social Sciences Software (SPSS) version 22 (Armonk, NY: IBM 
Corp.) for analysis. Firstly, the data were cleaned. The responses were checked for missing 
data. Incomplete surveys were excluded from the analysis to deal with the issue of missing 
data. Any outliers were also identified and checked. The data were then coded. The open-
ended components were also checked for accuracy and usability. The answers were read and 
reread several times to get familiar with the data and start the organisation process.      
3.7.1.7 Data analysis 
3.7.1.7.1 Statistical analysis 
Two types of statistics were used, descriptive and inferential statistics. Descriptive statistics 
included: means and standard deviations, frequencies, and percentages. Inferential statistics 
included: bivariate statistics and multiple linear regression. Bivariate statistics, such as the 
independent t test (for variables with two categories) and one way ANOVA (for variables 
with more than two categories), were used to explore the effect of demographic 
characteristics on midwives’ knowledge. Multiple linear regression analysis was used to 
explain the variance in nutrition knowledge. Significance for all tests was set at alpha level of 
0.05. 
3.7.1.7.2 Analysis of open-ended questions 
The survey included open-ended questions and some spaces to enable respondents to 
elaborate on their answers or provide further information. Due to participants providing large 
volumes of text, qualitative content analysis was chosen to analyse these questions 
descriptively (Elo and Kyngas 2008).  
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Content analysis is a method used to analyse textual, verbal or visual qualitative data (Elo and 
Kyngas 2008). It is a systematic way to quantify and describe phenomena in a condensed and 
broad manner in the form of concepts or categories (Elo and Kyngas 2008). The approach 
used to analyse the data was inductive. This approach was most relevant as there was little 
knowledge about nutrition advice provided by the midwives and the categories were derived 
from the data (Elo and Kyngas 2008).  
The analysis was conducted through a series of steps. It started with organising the data 
through open coding, creating categories and abstractions (Elo and Kyngas 2008). The text of 
different questions was read and reread to become immersed in the data. Open coding and 
formation of categories was then undertaken. Similar categories were grouped in a 
hierarchical format, moving from specific to general, to either form general descriptions of 
the data or increase understanding of the data through a process of abstraction (Elo and 
Kyngas 2008). The validity of the analysis was established through reviewing and discussing 
the final categories with the supervisory research team until agreement was reached 
(Graneheim and Lundman 2004). 
3.7.2 The qualitative study 
3.7.2.1 Design 
A descriptive qualitative approach (Neergaard et al. 2009) was also undertaken to generate 
rich and truthful data for a deeper understanding of midwives’ roles in nutrition education 
(O’Leary 2004) and address the research aim to describe participants’ experiences and 
perceptions about their roles (Neergaard et al. 2009). Semi-structured interviews were chosen 
because they are flexible in style, incorporating open-ended questions that allowed 
respondents to give their answers in their own words and to express their ideas and opinions 
(O’Leary 2004). 
3.7.2.2 Sampling and recruitment 
The sample was a convenience sub-sample drawn from the sample of the ACM members 
who completed the online survey. An introduction about follow-up interviews to further 
explore midwives’ roles in providing nutrition advice was presented in the participation 
information sheet provided as a first page of the online survey (see Appendix L). At the end 
of the survey, participants who were interested in being involved in the interviews were 
directed to another page to provide their consent to be contacted. The new page requested 
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them to provide their contact details (i.e. name and email address) (see Appendix M). There 
was an intention to interview midwives from different ages and with various work 
experience, and thus information about age category and years of experience was also 
requested from the participants. Midwives who consented to be contacted were formally 
invited in October 2012 via email (including the participation information sheet and the 
consent form). Two reminders were sent to non-respondents. Participants who returned their 
signed consent forms were sent a form to: indicate their preferred option for the interview 
(Skype or telephone); provide their phone number if they chose the telephone or their Skype 
account’s details if they chose Skype; and provide their preferred dates for the interviews. 
3.7.2.3 The interview guide 
An interview guide was developed by the researcher and reviewed by the supervisory team, 
two experts (midwifery and public health), and a dietitian. Midwives were asked about: their 
model of care and how it affects provision of nutrition advice; their views of the impact of 
maternal nutrition on the mother and the baby; nutrition issues they discuss with pregnant 
women; and their perceptions of their role in this area (including the preparation they receive 
to undertake this role, the barriers, facilitators, and available resources) (see Appendix N).  
3.7.2.4 Data analysis 
The interviews were analysed using thematic analysis. Thematic analysis is a process of 
generating and exploring relevant themes in order to move from raw data to meaningful 
understanding. This can either be undertaken through inductive analysis or through 
engagement with the literature prior to data collection. The themes can also emerge through 
the process of data collection by reading, overviewing, and annotating the text prior to 
systemic thematic coding (O’Leary 2004). Thematic analysis can involve the use of a number 
of tools or devices. These include: exploring words, exploring concepts, exploring linguistic 
devices, and exploring non-verbal  cues, in  addition to  exploring  interconnections among 
themes (O’Leary 2004).  
The interviews were transcribed by a professional transcriber and checked for accuracy and 
analysed by the student researcher. The QSR International’s NVivo11 was used to assist 
managing the coding of the data. The student researcher read and reread the transcripts to 
become familiar with the data. The student researcher referred to the recordings regularly to 
allow for contextual interpretation of the data. An inductive open coding of the 
transcripts  was  undertaken.  The  student researcher and  one of the supervisory team
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undertook independent coding to ensure agreement of coding and establish validity. The 
student researcher then organised the descriptive themes and completed the analysis, then 
verified the findings with the supervisory team. 
3.8 The education providers’ arm 
3.8.1 The quantitative study  
3.8.1.1 Study design  
The design employed by this descriptive study was a cross-sectional online survey. 
3.8.1.2 Sampling and recruitment 
Non-probability, purposive, specifically total population sampling was undertaken by the 
researcher. The sample comprised an entire population, Australian midwifery educators, as 
the population was small and has specific characteristics relevant to the research question 
(Etikan et al. 2016).  
The advantage of total population sampling is that it includes all the members of the 
population of interest, so there is an opportunity for obtaining a wide coverage of the 
population and less chance of missing members of the population. However, as the strategy 
belongs to the non-probability strategies, generalisability is limited, especially if not all the 
members of the population choose to participate in the study. The researcher planned to 
sample the whole population and compiled a whole list of the population, as it was non-
existent at the commencement of the research. The process of total population sampling 
included: defining the specific characteristics of the population, creating the list of the 
population and contacting all the members on the created list (Etikan et al. 2016).  
A list of all 50 accredited midwifery programmes in May 2012 was obtained from the 
website of the National Nursing and Midwifery Board of Australia (NMB). These 50 
programmes included 23 undergraduate and 27 postgraduate degrees from 29 universities. 
The identification and contact details of course coordinators for the identified programmes 
were compiled by searching institutional websites and telephone enquiry.  
The course coordinators of those programmes were chosen as the target population because 
they were deemed the individuals who were most knowledgeable about the nutrition content 
of their programmes as it was their responsibility to plan and coordinate the curriculums. The 
invitations to participate in the survey (with a link to the survey) were sent by email in June 
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2012 (see Appendix O). Three reminders were sent to non-respondents at one month, three 
months, and four months from the issue of the invitation.  
3.8.1.3 Survey development 
Similar to the midwives’ survey, there was paucity of literature around nutrition education 
provided in midwifery programmes. Only one survey was located in the literature at the time 
of the study (Touger-Decker et al. 2001). The survey was based on United States of 
America’s (USA) specific nutrition competencies for midwives and therefore was considered 
not relevant to Australia for the purpose of this study. The researcher developed a short 10 
item survey. The items included: how nutrition is included in the curricula of Australian 
midwifery programmes; who is providing this education; course coordinators’ views on 
midwives’ role in nutrition education; and their perceptions regarding the importance of 
nutrition in midwifery curricula. The survey instrument is included in Appendix P. The 
survey was reviewed by two experts (in public health nutrition and midwifery) and a 
dietitian. The survey was pilot tested with five researchers at the University of Wollongong 
and two course coordinators, one of whom was a coordinator of a midwifery programme. 
3.8.1.4 Data analysis 
The data were downloaded from SurveyMonkey Software into the Statistical Package for the 
Social Sciences Software (SPSS) version 22 (Armonk, NY: IBM 154 Corp.) for analysis. 
Descriptive data including frequencies and percentages were presented. The Fisher exact test 
was used (due to small numbers) to examine the association between nutrition topics covered 
and programme type (i.e. undergraduate or postgraduate) and whether nutrition experts’ 
advice was sought in reviewing nutrition content. The association between hours allocated to 
nutrition and programme type was also explored. Statistical significance was set at alpha 
level of 0.05. The free text data were categorised and described. 
3.8.2 The qualitative study 
3.8.2.1 Design  
Similarly to the qualitative study of the practitioners’ arm, a qualitative  descriptive approa- 
ch was chosen for the study (Neergaard et al. 2009) using semi-structured interviews. 
3.8.2.2 Sampling and recruitment 
The coordinators were recruited through convenience sampling from the sample that 
completed the survey, as has been described for the practitioners’ arm. The participants were 
notified about the interviews and its purpose in an email invitation to participate in the survey 
(see Appendix O). Coordinators were asked to email if interested to participate, and those 
who established contact and sent their consent forms were contacted and interviewed. Further 
invitations for the interviews were emailed in January and February 2013. The student 
researcher conducted and recorded the telephone interviews between November 2012 and 
March 2013. They lasted between 11 and 26 minutes with an average time of 15 minutes. 
3.8.2.3 The Interview guide 
The interview guide was developed by the student researcher and reviewed by the 
supervisory team, two experts (midwifery and public health), and a dietitian, and piloted with 
one midwifery course coordinator. The questions were about: the way nutrition is presented 
within the curriculum; the development and review activities of the nutrition curriculum; the 
theoretical or professional models underlining it; aspects that prepare the students to provide 
nutrition advice; and their readiness for such a role (see Appendix Q).   
3.8.2.4 Data analysis 
Similarly to the analysis of the midwives’ interviews, thematic analysis was used to analyse 
the data in a descriptive style with the assistance of QSR International’s NVivo11 Software. 
The student researcher read and reread the transcripts to become immersed in the data. All the 
members of the research team coded one transcript independently and another transcript  as 
a group, and  discussed the coding. The student  researcher then coded the remaining 
transcripts and discussed the coding of all transcripts with one or both of the supervisors until 
consensus was reached. The student researcher organised the descriptive themes, finalised the 
analysis, and confirmed the final results with the supervisory team. 
3.9 Ethical considerations 
This research raised some ethical considerations concerning participants including: informed 
consent, confidentiality, anonymity, and ethical approval.  
3.9.1 Informed consent 
The participants in this research (including midwives and midwifery coordinators) are health 
professionals and university academics who were able to give their informed consent. The 
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content of the midwives’ and coordinators’ surveys and interviews focused on professional 
practice and education and were not of a personal nature. Thus it was not anticipated that 
there would be any discomfort or disadvantage that ensues from participation in the studies. 
In the surveys participants implied their consent by accessing and completing the online 
surveys (see consent statements on page 2 of Appendices L and Q). In the interviews, all 
participants consented to participate either orally or in a written format (see appendices S and 
U for consent forms). Participants were assured that they were free to refuse to participate or 
withdraw from the studies at any time and their refusal would not affect their employment or 
their relationships with the University of Wollongong.  
3.9.2 Confidentiality 
The protection of confidentiality is a priority and must be assured (O’Leary 2004). The 
participants were health professionals and university academics and assurance that 
participating, or not participating or withdrawing would not affect their employment was 
essential. Therefore, the identity of the participants (the midwives and the coordinators and 
their institutions) was concealed from all except the researcher who had access to the raw 
data provided by the participants. Ethical approval was obtained for having assistance in 
transcribing the interview data. During the research, electronic data were stored on a personal 
computer locked with a password, and hard copy format data were stored in a locked 
cupboard in the student researcher’s office at the University of Wollongong and only the 
student researcher and supervisors had access to them. After completing this research, all data 
will be kept for five years in a locked filing cabinet in a locked cupboard in the principal 
supervisor’s office at the University of Wollongong.  
3.9.3 Anonymity 
The surveys and the interviews were anonymous. The identity of the participants was not 
reported in any part of the research. The participants were notified of this information in the 
Participation Information Sheets (see appendices R and T). In the midwives’ knowledge 
survey, the participants were completely anonymous. No link could be established between 
the participants’ surveys and their identities. The midwives’ surveys for collecting their 
contact details for the interview could not be linked to their knowledge surveys. In the case of 
the midwifery coordinators, the identity of the coordinators that could be identified from their 
email  addresses was hidden from anyone except from the student researcher and the 
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supervisors. With regard to the interviews, participants were de-identified using codes such as 
'Midwife 1' and 'Coordinator Five'. 
3.9.4 Ethical approval 
Ethical approval was granted from the University of Wollongong Health and Medical Human 
Research Ethics Committee for all studies included within both arms (HE12/009 and 
HE12/038) (see appendices V and W). Minor amendments to initial ethical protocols 
were obtained as required (see appendices V and W).  
3.10 Summary 
This chapter discussed the methodology this thesis intended to utilise including: an 
explanation of the overall approach chosen for this thesis, the philosophical assumptions 
underpinning this approach, the research design, the conceptual framework, and the research 
methods (i.e. quantitative and qualitative) for the two arms of the study, including data 
collection, data analysis, and any other related aspects. The next chapter will present the 
content of the first part of the quantitative study of the practitioners’ arm (i.e. the midwives).  
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4 AUSTRALIAN MIDWIVES AND PROVISION OF NUTRITION EDUCATION 
DURING PREGNANCY: A CROSS SECTIONAL SURVEY OF NUTRITION 
KNOWLEDGE, ATTITUDES, AND CONFIDENCE  
4.1 Preface 
The chapter of the literature review (Chapter 2) identified the limited research investigating 
the behaviour of midwives in the provision of nutrition advice during pregnancy especially in 
terms of the elements that influence such behaviour (as explained in Chapter 3: 
Methodology) namely: their level of nutrition knowledge, nutrition education, attitudes 
towards the importance of nutrition, and the significance of their role in supporting women’s 
nutrition related health and their confidence when doing so. These elements represent the 
factors that this research intends to investigate in a quantitative manner as it was illustrated in 
the conceptual framework (chapter 3).  International research indicated that despite having 
positive attitudes about maternal nutrition and their role in supporting it, midwives did not 
demonstrate adequacy in terms of knowledge, education, and confidence. It was important to 
investigate where Australian midwives stand in comparison to midwives in other developed 
countries in those areas which comprised the first research question.  
This chapter reports on the findings from the quantitative study from the practitioners’ arm 
(i.e. midwives), as explained in the previous (methodology) chapter, whereby the members of 
the Australian College of Midwives (ACM) were surveyed. Information about midwives’ 
level of nutrition knowledge, nutrition education, attitudes, and their confidence in discussing 
nutrition with women was ascertained. This was deemed necessary to guide future 
educational interventions. The following chapter (Chapter 5) sheds more light on the details 
of the nutrition education that the midwives surveyed had received before and after being 
registered.  
This chapter has been written and published during the course of this degree in the peer-
reviewed journal of Women and Birth (see Appendix B). 
Note: The article is presented as it was published with minor modifications in terms of 
formatting (such as figure and table numbering, and the referencing style) to ensure cohesion 
within the thesis and to conform to the University of Wollongong’s referencing style which is 
the Author-Date. The Author-Date style is used throughout the thesis.   
Citation: Arrish, J., Yeatman, H. and Williamson M. (2016). "Australian midwives and 
provision of nutrition education during pregnancy: A cross sectional survey of 
nutrition knowledge, attitudes, and confidence." Women and Birth. 29(5): pp. 455–464. 
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Key findings have also been presented as a part of a symposium at the 30th conference of the 
International Confederation of Midwives in Prague 2014 (see Appendix G). 
Arrish, J., Yeatman, H. and Williamson M. (2014). "Nutrition and pregnancy – What role for 
the midwife?." 30th Conference of the International Confederation of Midwives. Prague, 
Czech Republic, 1–5 June 2014. 
Authors’ contribution: J. Arrish was mainly responsible for survey design, data acquisition, 
data analysis and interpretation, and writing and submitting the manuscript. H. Yeatman and 
M. Williamson contributed to the conception of the study, design of the survey, and the




Background: Maternal nutrition during pregnancy affects the health of the mother and the 
baby. Midwives are ideally placed to provide nutrition education to pregnant women. There 
is limited published research evidence of Australian midwives’ nutrition knowledge, 
attitudes, and confidence. 
Aim: To investigate Australian midwives’ nutrition knowledge, attitudes, and confidence in 
providing nutrition education during pregnancy.  
Methods: Members of the Australian College of Midwives (n = 4770) were sent an invitation 
email to participate in a web-based survey, followed by two reminders. 
Findings: The completion rate was 6.9% (329 of 4770). The majority (86.6% and 75.7%, 
respectively) highly rated the importance of nutrition during pregnancy and the significance 
of their role in nutrition education. Midwives’ nutrition knowledge was inadequate in several 
areas, such as weight gain, dairy serves and iodine requirements (73.3%, 73.2% and 79.9% 
incorrect responses, respectively). The level of confidence in discussing general and specific 
nutrition issues ranged mostly from moderate to low. The majority of the midwives (93%) 
provided nutrition advice to pregnant women. This advice was mostly described as ‘general’ 
and focused on general nutrition topics. Only half of the midwives reported receiving 
nutrition education during midwifery education (51.1%) or after registration (54.1%).  
Conclusion: Australian midwives’ attitudes towards nutrition during pregnancy and their role 
in educating pregnant women about it were positive but their knowledge and confidence did 
not align with these attitudes. This could be due to minimal nutrition education during 
midwifery education or during practice. Continued education to improve midwives’ nutrition 
knowledge and confidence is essential. 








4.3 Summary of relevance  
Problem or Issue: Poor prenatal nutrition is linked to negative short and long term maternal 
and foetal outcomes. Pregnant women do not meet dietary recommendations and may not 
receive effective nutrition education. Australian midwives are well positioned to provide 
nutrition education to pregnant women but their knowledge of nutrition and confidence to 
provide nutrition education have not been reported. 
 What is Already Known: International research has reported positive attitudes of midwives 
towards nutrition during pregnancy but limited knowledge, confidence, and nutrition 
education.  
What this Paper Adds: Evidence that Australian midwives have positive attitudes towards 
nutrition during pregnancy but inadequate nutrition knowledge and variable confidence, 
















4.4 Introduction  
It is increasingly recognised that maternal nutrition during pregnancy affects the health of the 
mother and the baby. Suboptimal nutrition during pregnancy has been linked to excess 
gestational weight gain (Uusitalo et al. 2009). Excess gestational weight gain and maternal 
obesity are associated with a greater risk of adverse maternal and foetal outcomes, such as 
gestational diabetes, gestational hypertension, pre-eclampsia, caesarean delivery, high 
retention of postpartum weight, depression, low rates of breastfeeding, still births and 
perinatal deaths, birth defects, neonatal care admission, and macrosomia in addition to 
increased risk of developing childhood obesity and chronic diseases later in life (Guelinckx et 
al. 2008, Langford et al. 2011, Marchi et al. 2015). 
The most recent national Australian data reported that the majority of Australian women do 
not meet Australian dietary recommendations despite perceiving their diet to be healthy 
(Malek et al. 2016). Pregnancy has been suggested as an influential ‘teachable moment’ to 
promote healthy nutrition (Phelan 2010). Pregnant women usually have contact with health 
care providers, and they tend to be more interested in, and actively seeking, nutrition 
information (Szwajcer et al. 2008). However, a recent review identified that limited nutrition 
education is often provided to pregnant women within antenatal care settings in developed 
countries (including Australia), despite health care providers (including midwives) 
acknowledging its importance (Lucas et al. 2014a). Inadequate time, resources and education 
were identified by health care providers as barriers towards the provision of nutrition 
education during pregnancy (Lucas et al. 2014a) . 
In Australia, midwives are key providers of primary antenatal care. The Australian College of 
Midwives’ (ACM) philosophy acknowledges midwifery as a women-centred profession, 
which is based on a relationship between women and their midwives, and has the ability to 
affect the health and wellbeing of the mothers and the society in a positive way (Australian 
College of Midwives 2004). Through the provision of antenatal care, midwives work with 
women and support them in making informed decisions that can impact positively on their 
health and the health of their babies. 
In the Essential Competencies for Basic Midwifery Practice of the International 
Confederation of Midwives (ICM) (International Confederation of Midwives 2010), it is 
indicated that midwives should have knowledge of maternal and foetal nutritional 
requirements, and the skills to assess maternal status and provide advice accordingly. The 
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Australian National Competency Standards also indicate that midwives have a public health 
role that encompasses the promotion of wellness of women, their families and the 
community, although the case of nutrition is not specifically addressed (Australian Nursing 
and Midwifery Council 2006). This places expectations on midwives to be knowledgeable 
about nutrition during pregnancy, and to have a role in the provision of nutrition education to 
pregnant women.  
Clinical guidelines for antenatal care in Australia have been set to provide standard guidance 
for all health care providers involved in the provision of antenatal care (including midwives). 
The Australian National Antenatal Care Guidelines Module One was published in December 
2012 (Australian Health Ministers’ Advisory Council 2012), followed by Module Two in 
2014 (Australian Health Ministers’ Advisory Council 2014). The guidelines cover the 
provision of nutrition guidance to pregnant women, advice on supplements, and the 
management of nutrition related issues, such as nausea and vomiting. 
A review investigating the role of midwives in nutrition education in developed countries 
(including Australia) reported midwives’ agreement on the importance of nutrition during 
pregnancy, and their significant role in educating women about it. However, it also reported 
that midwives’ nutrition knowledge was inadequate (Arrish et al. 2014). This review 
highlighted midwives’ lack of confidence in discussing some nutrition related issues, such as 
vegetarian diets, diets of women from different religions or backgrounds, and diets of women 
with previous medical conditions, such as gestational diabetes (Arrish et al. 2014). In some 
Australian qualitative studies, midwives pointed out they are main providers of nutrition 
advice, however, they lack confidence and communication skills in approaching sensitive 
topics such as weight management and obesity (Schmied et al. 2011, Willcox et al. 2012). 
Currently, there are limited published quantitative data about the nutrition knowledge of 
Australian midwives, their attitudes towards the importance of nutrition during pregnancy, 
and their views of their role in providing nutrition education to pregnant women, and their 
confidence in discussing general and specific nutrition related issues. This study aimed to 
address this gap. 
4.5 Methods  
4.5.1 Design  
The design of the research was a cross-sectional study using a web-based survey. 
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4.5.2 Research questions 
1. What are midwives’ attitudes towards nutrition during pregnancy and their role in
educating pregnant women about nutrition?
2. What do Australian midwives know about general nutrition during pregnancy?
3. What are the factors associated with midwives’ general knowledge of nutrition during
pregnancy?
4. How confident do midwives feel in providing general and specific nutrition related
advice?
5. Are dietitians’ services available for midwives and do midwives refer to dietitians?
4.5.3 Sampling and administration 
A convenience sample of members of the Australian College of Midwives (ACM) was 
recruited for this study. Recruitment occurred through placing an invitation with a link to the 
survey in the ACM newsletter, and an invitation email via the ACM office to its 4770 
members in August 2012, followed by two email reminders sent at monthly intervals. The 
first page of the online survey was an information sheet and consent statement. Respondents 
implied their consent by accessing and completing the web survey. A sample size calculation 
was attempted to estimate the minimum number of respondents required to have sufficient 
statistical power. The estimated minimum sample size required was 356. The calculation was 
based on a total population of 4770, margin error of 5 and a confidence level of 95% (Raosoft 
2004). 
4.5.4 Survey development 
The survey used in the study was developed by the researchers based on previous literature 
(Mulliner et al. 1995, Barrowclough and Ford 2001, Elias and Green 2007) and the key issues 
related to nutrition in pregnancy. Two dietitians and two academics (from public health 
nutrition and midwifery) reviewed the survey. Further consultation with a professional 
statistician was sought before commencing data collection to confirm the appropriateness of 
the survey design to achieve the aims of the study. The survey was first piloted with five 
colleague researchers and then with five practising midwives. Necessary modifications, such 
as adding a few questions, modifying existing ones, and reducing ambiguity, were 
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undertaken. The survey was created online using Survey Monkey Software (SurveyMonkey 
Inc. Palo Alto, California, USA. www.surveymonkey.com). 
4.5.5 Survey structure 
The survey included four main sections: 
4.5.5.1 Section 1: Nutrition education 
Respondents were asked whether they received nutrition information or education during 
their midwifery education and after registration as midwives. Questions also covered details 
of this education but these data will be reported elsewhere. 
4.5.5.2 Section 2: Attitudes and confidence towards the provision of nutrition education 
during pregnancy 
In this section, respondents were asked to rate, using five-point scales, the importance of 
nutrition during pregnancy (‘very important’, ‘moderately important’, ‘important’, ‘slightly 
important’ and ‘not important at all’) and their role in providing nutrition education to 
pregnant women (‘very significant’, ‘moderately significant’, ‘significant’, ‘slightly 
significant’, ‘not at all significant’). They were also asked whether they provide nutrition 
advice to pregnant women and if so: to rate how confident they feel in discussing general or 
specific nutrition issues with pregnant women (for example, ‘very confident’, ‘moderately 
confident’, ‘confident’, ‘slightly confident’ and ‘not at all confident’); when they discuss 
these issues; and what sources they usually use as the basis of this advice. Their thoughts 
about receiving more nutrition information or education and having specific guidelines 
tailored to the nutrition education needs of midwives were also explored and will be 
presented elsewhere. 
4.5.5.3 Section 3: Pregnancy general nutrition knowledge 
Twelve items were included to determine the respondents’ general knowledge of nutrition 
during pregnancy. Two main types of items were included: single-answer items (n = 8) and 
multiple-answer items (n = 4). The single-answer items included questions about the 
respondents’ knowledge of: average change in energy requirements during pregnancy; if 
there is a difference in the energy requirements for pregnant women during the three 
trimesters  of  pregnancy;  the range of  healthy  weight  gain  during pregnancy for a woman 
who  commenced  her  pregnancy  at  normal  weight ;  the  most  important vitamin 
supplement for vegetarian pregnant women; when women should take folic acid supplement  
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and the amount of folic acid supplement needed daily during pregnancy; the recommended 
number of serves of dairy foods required per day to meet pregnant women’s requirements 
for calcium; and iodine requirements per day for a pregnant woman. 
The four multiple-answer items included questions about: foods that should be avoided in 
pregnancy as a risk of listeria; food sources of iron; advice to minimise the effect of nausea 
and vomiting during pregnancy; and foods to assist with resolving constipation during 
pregnancy. The respondents were instructed to choose the correct answer from the given 
options. The ‘I do not know’ option was added to prevent guessing when the respondents 
were not sure of their answers and was coded as ‘incorrect’ answer in the statistical analysis 
(Sarmugam et al. 2014). 
Each single-item question had one correct answer and was given a score of one for each 
correct answer, giving them a total score of eight. Multiple-answer items had more than one 
correct answer and a score of one was given to each correct answer in each question, giving 
them a score of 12. The answers to the multiple-answer items were independent of each 
other. If the question had three correct answers, the respondent obtained a score of three out 
of three if all correct answers were chosen, and two out of three if two correct answers were 
chosen and so on. An overall score of 20 was given to the knowledge section combining the 
score of the single and multiple answer items.  
4.5.5.4 Section 4: Demographic characteristics 
This section of the survey collected demographic data of the respondents including their 
gender, age category, midwifery education, years of experience, and principal state or 
territory of work. The survey was designed for and promoted as being for practising 
midwives who are actively involved in providing antenatal care either in hospitals or 
independently; therefore, respondents were asked to indicate their place of practice, level of 
maternity services and areas of maternity practice.  
4.5.6 Data analysis 
Data from the survey were analysed using the Statistical Package of the Social Sciences 
Software (SPSS) version 22 (Armonk, NY: IBM Corp.). Descriptive statistics were used to 
summarise the data. The effect of demographic characteristics on midwives’ knowledge was 
assessed using bivariate analyses, such as independent t test (for variables with two 
categories) and one-way ANOVA (for variables with more than two categories). Multiple 
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regression analysis was used to explain the variance in nutrition knowledge. Significant 
differences were identified at P < 0.05. The ‘I do not recall’ option in the two questions about 
whether midwives received nutrition education during midwifery education or after their 
registration was combined with the ‘No’ option in the independent t test and multiple 
regression analysis. All eight Australian states were listed in the original survey. However, 
due to small numbers of respondents from some states and for analysis purposes, the eight 
states were combined into three categories (New South Wales, Queensland, and Other). The 
category ‘Other’ included: South Australia, Tasmania, Victoria, Western Australia, 
Australian Capital Territory and Northern Territory. Likewise, the five-point scales (for 
example, ‘very confident’, ‘moderately confident’, ‘confident’, ‘slightly confident’ and ‘not 
at all confident’) were reduced to three categories (‘high confidence’ (including, ‘very 
confident’), ‘moderate confidence’ (combining ‘moderately confident’ and ‘confident’) and 
‘low confidence’ (combining ‘slightly confident’ and ‘not at all confident’). This combination 
reflected further consideration of the terms used in the scale, as it was unclear how the 
participants may have interpreted ‘moderately confident’ and ‘confident’, and thus the 
responses to these two terms were combined. Spaces were provided for some questions to 
enable respondents to elaborate on their answers or provide further information. The data 
provided within these spaces were analysed using content analysis (Elo and Kyngas 2008). 
4.5.7 Ethical approval 
The study obtained ethical approval from the University of Wollongong and Illawarra 
Shoalhaven Local Health District Health and Medical Human Research Ethics Committee 
(HREC) (HE12/009, 5th of April, 2012). 
4.6 Findings  
4.6.1 Demographic characteristics 
Of the 4770 members of the Australian College of Midwives, 393 midwives responded to the 
survey and 329 fully completed it and were included in the final analysis. Excluded were: one 
hard copy response from the pilot phase, the first electronic response because of a problem in 
the setting up of the survey, 61 incomplete surveys, and 1 duplicate. 
The demographic characteristics of the respondents are shown in Table 4.1. Only four 
respondents were males. Approximately, three quarters of the midwives (74.8%, n = 246) 
were aged 41 and older and 69.6 % (n = 229) had work experience of more than 10 years. 
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Midwives from New South Wales and Queensland represented 52.9% (n = 174) of the 
respondents. Slightly more than half of the midwives (53.2%, n = 175) gained their 
midwifery education through hospital-based training. In the ‘other, please specify’ space, 
33.7% of the midwives (n = 111) reported having additional qualifications, with midwifery 
and nursing related qualifications being the most frequently reported. The majority of the 
midwives worked in public hospitals (86.6%, n = 285) and 67.7% (n = 223) worked in 
regional and territory referral hospitals. In terms of areas of midwifery practice, 41.3% (n = 
136) of the midwives rotated through antenatal, birthing suite and postnatal areas; and 29.2%
(n = 96) worked either in antenatal care only or worked in antenatal care and birth suite or
antenatal care and postnatal but did not rotate through all areas.
4.6.2 Attitudes of midwives towards the importance of nutrition and their role in providing 
nutrition education during pregnancy 
Table 4.2 shows the attitudes of midwives towards the importance of nutrition during 
pregnancy and their role in educating women about it. When asked about the importance of 
nutrition during pregnancy, 86.6% (n = 285) of the midwives thought it was of high 
importance while 13.4% (n = 44) thought it was of moderate importance. Three quarters of 
the midwives (75.7%, n = 249) considered the role they can play in providing nutrition 
education for pregnant women to be of high significance, while 23.7% (n = 78) considered its 
significance as moderate. Only 0.6% (n = 2) considered their role to be of a low significance. 
4.6.3 The provision of nutrition related advice by midwives and their confidence in 
discussing general and specific nutrition related issues 
The provision of nutrition related-advice to pregnant women by midwives in the study is 
shown in Table 4.3. The majority of the respondents provided nutrition advice to pregnant 
women (93%, n = 306). The pattern of engaging with pregnant women in discussing nutrition 
issues for those midwives tended to take place at the first antenatal visit for most of the 
respondents (71.6%, n = 219) and less than half of the midwives provided nutrition advice at 
every antenatal visit (47.4%, n = 145). Nearly sixty per cent (59.5%, n = 182) discussed 
nutrition only when the woman had a medical condition requiring nutrition intervention, such 
as gestational diabetes. The three information sources most used by the midwives as the basis 
of their nutrition advice were other health professionals, such as dietitians (81.4%, n = 249), 
followed by general knowledge (75.5%, n = 231), and midwifery education (62.7%, n =192).  
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Table 4.1: Characteristics of the respondents
Characteristics Number of responses (n)a Percentage (%) 
Gender 
Female 325 98.8 
Male 4 1.2 
Age 
21–30 years 28 8.5 
31–40 years 55 16.7 
41–50 years 95 28.9 
Older than 50 years 151 45.9 
Education 
Bachelor degree of Midwifery 74 22.5 
Hospital-based training Midwifery 175 53.2 
Initial midwifery postgraduate degree 80 24.3 
Years of experience 
Less than 2 years 22 6.7 
2–5 years 30 9.1 
6–10 years 48 14.6 
More than 10 years 229 69.6 
Principal state or territory of work 
New South Wales (NSW) 96 29.2 
Queensland (QLD) 78 23.7 
South Australia (SA) 30 9.1 
Tasmania (TAS) 8 2.4 
Victoria (VIC) 58 17.6 
Western Australia (WA) 40 12.2 
Australian Capital Territory (ACT) 8 2.4 
Northern Territory (NT) 11 3.3 
Principal place of practice 
Public hospital 285 86.6 
Private hospital 16 4.9 
Independent midwifery practice 28 8.5 
Level of maternity services 
Community 53 16.1 
Rural hospital 53 16.1 
Regional hospital 113 34.3 
Tertiary referral 110 33.4 
Area of midwifery practiceb
Antenatal care 96 29.2 
Birthing (labour) suite 54 16.4 
Postnatal 89 27.1 
Rotation through all the above areas 136 41.3 
Group practice (case load or team midwifery) 67 20.4 
Independent midwifery practice 28 8.5 
a Total number = 329. 
b Multiple responses allowed. 
68 
Table 4.2: Attitudes of midwives towards the importance of nutrition and their role in 
providing nutrition education during pregnancy 




n a (%) 
Low 
importance 
How important do you think nutrition 
is during pregnancy? 







How would you rate the role that 
midwives can play in providing 
nutrition information or education for 
pregnant women? 
249 (75.7) 78 (23.7) 2 (0.6) 
a  Total number = 329.  
Midwives who answered ‘yes’ (n = 306) to the question about the provision of nutrition 
advice were asked to specify the nutrition advice they provided and 83.3% (n = 255) of those 
midwives included written information. 
Content of the advice: The three most frequent topics midwives provided nutrition advice 
about were: healthy eating, micronutrients, and food safety. Recommended weight 
gain/weight management, advice related to the management of common pregnancy 
discomfort (e.g., nausea and vomiting, indigestion, heart burn and constipation), nutrition for 
diabetes management/prevention, nutrition for breastfeeding, and alcohol were specified less 
frequently. The least mentioned topics by midwives were fluid intake, coffee, and vegetarian 
diet. Micronutrients advice varied as well; the most frequently mentioned micronutrient was 
iron, followed by folate and calcium. Iodine and vitamin D were less frequently mentioned. 
The least mentioned nutrients were vitamin B12, fish oil, magnesium, and zinc. Some 
midwives referred to providing advice about micronutrients without any specification. 
Type of the advice: Midwives frequently referred to the nutrition advice or information they 
provided as ‘general’ or ‘basic’, for example: 
Very basic advice on well-balanced diet and the foods to avoid during pregnancy. 
(MW242) 
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Table 4.3: Provision of nutrition related-advice to pregnant women by midwives in the 
study and the availability of dietitians’ services and conditions for referral 
n % 
Do you provide any nutrition-related advice to pregnant women?a
Yes 306 93.0 
No 23 7.0 
On what occasions do you discuss nutrition issues with pregnant women?b,e 
At the first antenatal visit 219 71.6 
If the pregnant woman has a medical condition requiring nutrition 
intervention, such as gestational diabetes 
182 59.5 
At every antenatal visit 145 47.4 
Only when the pregnant woman asks questions 72 23.5 
I only rarely discuss nutrition issues with pregnant women 16 5.2 
What information sources do you use as the basis for this advice?b,e 
Other health professionals, such as dietitians 249 81.4 
General knowledge 231 75.5 
Midwifery education 192 62.7 
Governmental or official websites 165 53.9 
Midwifery journals 161 52.6 
Textbooks 119 38.9 
Internet 110 35.9 
Otherc 49 16.0 
Media (e.g., Television, newspaper) 23 7.5 
Magazines 16 5.2 
Do you have a dietitian’s services or support for pregnant women at your hospital?a  
Yes 274 83.3 
No 55 16.7 
If yes do you make referrals to the dietitian?d 
Yes 243 88.7 
No 31 11.3 
a  n = 329. 
b  n = 306 (Number varies from total number because only midwives who provide nutrition-related advice 
answered this section). 
c  Other sources included: other scientific, medical , naturopathic and diabetes journals, booklets from hospitals 
or dietitians, governmental handouts, clinical guidelines, policies and protocols, midwives’ personal lifestyle, 
personal experience with dietitians and alternative health professionals such as naturopaths and herbalists, 
nutrition or complementary medicine and naturopathic courses, workshops, books, the gym, and nutrition 
readings.   
d n = 274 (only midwives who had dietitian’s support or services answered this question). 
e Multiple responses allowed.  
‘Specific’ advice was also frequently indicated. It referred to either topics midwives focused 
on when providing nutrition advice or advice that was only directed to pregnant women with 
specific issues, such as obesity, diabetes or following special diets such as vegetarian or 
vegan. 
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Eat a healthy, fresh and balanced diet. And give more specific advice for i.e. anaemia, 
morning sickness, constipation, indigestion etc. (MW146) 
Midwives also indicated they provided general advice to all pregnant women and referred 
those with specific issues to dietitians. A few midwives (n = 10) provided specific advice that 
fitted the context of care they provided or was related to other roles they undertook, such as 
working with women from indigenous backgrounds or with gestational diabetes. 
Extent and approach of the advice: The extent of topics covered by midwives within their 
nutrition advice varied. The topics ranged from one topic to several topics. Midwives either 
included details of how they provided nutrition advice, or were ambiguous and wrote general 
comments. A small number of the midwives specified they discussed women’s current diets 
(n = 10), individualised their advice (n = 7), or provided culturally sensitive advice (n = 6). 
Few midwives (n = 5) indicated that they only provided advice if women asked them or if 
there was a concern or a problem. 
Midwives (n = 16) either indicated the use of brochures to enhance the provision of nutrition 
advice or perceived the provision of brochures alone as sufficient for general nutrition advice. 
I give them the booklets and handouts related to nutrition that cover most things and 
then discuss specific things related to their needs... (MW81) 
Midwives (n = 8) included comments on barriers that might affect the provision of nutrition 
advice such as: limited time, limited resources, limited availability of further education, 
model of care, and difficulties in communicating with obese women about nutrition. 
4.6.4 Pregnancy general nutrition knowledge 
Table 4.4 displays the distribution of correct and incorrect responses to the knowledge 
questions for both single and multiple-answer items. The single answer nutrition knowledge 
question with the highest percentage of correct answers (93.6%, n = 308) was when 
women should take folic acid supplement. A large proportion of the respondents also 
chose the correct answers for the questions about: the amount of folic acid supplement 
needed daily during pregnancy; if there was a difference in the energy requirements for 
pregnant women during the three trimesters of pregnancy; and the most important 
vitamin supplement for vegetarian pregnant women (67.5%, 63.8%and 62.3%, 
respectively). Half (50.5%, n = 166) of the midwives provided incorrect answers to the qu-
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estion about average change in energy requirements during pregnancy. The questions with 
the least correct answers were: the range of healthy weight gain during pregnancy for a 
woman who commenced her pregnancy at normal weight; the daily recommended 
number of serves of dairy foods, and iodine requirements per day for a pregnant 
woman (73.3%, 73.2% and 79.9% incorrect responses, respectively). Two comments were 
also included that questioned official dietary advice, for example the following negative 
comment relating to the daily recommended number of serves of dairy foods to meet 
pregnant women’s needs for calcium.
I preferred not to answer the Q [question] about how many serves of dairy to give 
adequate calcium  ̶  because I don't believe dairy is healthy for anyone. (MW167) 
For multiple-answer questions (Table 4.4), the question about foods to assist with resolving 
constipation during pregnancy was answered correctly by the majority of the respondents 
(94.8%, n = 312) who ticked both correct options. Almost two thirds of the respondents 
(63.8%, n = 210) were able to tick all the correct answers for the advice to minimise the 
effect of nausea and vomiting during pregnancy. In regard to foods that should be avoided as 
a risk for listeria in pregnancy, the foods were highly recognised individually and 77.8% (n = 
256) of the respondents chose all the correct answers. In terms of food sources of iron, only 
59% (n = 194) and 11.2% (n = 37), respectively of the midwives recognised legumes and 
seafood as sources of iron and only 9.1% (n = 30) of the respondents ticked all the correct 
answers.
The mean of the total score was 13.64 out of possible 20 (± SD 2.04). The minimum score 
was 7 and maximum score was 18. In terms of the significant difference between the means 
of the groups: higher scores were achieved by midwives in independent midwifery practice 
(M = 14.75, SD = 1.94) compared to those working in public hospitals (M = 13.54, SD = 
2.04, P = 0.010); in regional hospitals (M = 13.96, SD = 1.94) compared to those working in 
rural hospitals (M = 12.92, SD = 2.18, P = 0.025); by those who reported receiving nutrition 
information or education during their midwifery education (M = 13.96, SD = 2.01) compared 
to midwives who did not (M = 13.30, SD = 2.03, P = 0.003); and by those who reported high 
level of confidence (M = 14.48, SD = 1.90 ) in providing general related nutrition advice 
compared to those who reported moderate (M = 13.70, SD = 2.01) and low levels of 
confidence (M = 13.15, SD = 1.94, P = .006). In the multiple regression analysis, these 
significant variables were entered simultaneously into the model (n = 306). All variables had 
independent significant effects on nutrition knowledge scores apart from level of maternity 
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services which approached the significant level (P = 0.06). The model accounted for a 
significant 7% of the variability in midwives’ nutrition knowledge scores (R2 = .077, adjusted 
R2 = .065, F (4, 301) = 6.320, P = 0.000). 
4.6.5 Nutrition education 
Slightly over half (51.1%, n = 168) of the midwives in the study reported they had received 
nutrition information or education during their midwifery education, while 28% (n = 92) said 
‘No’, and 21% (n = 69) did not recall receiving this education. Similarly, slightly over half 
(54.1%, n = 178) reported they received nutrition education after being registered as a 
midwife, while 42.2% (n = 139) said ‘No’, and 3.6% (n = 12) did not recall receiving this 
education. 
4.6.6 Confidence in providing general and specific nutrition related advice 
The level of confidence of midwives in providing general and specific nutrition-related 
advice to pregnant women is presented in Table 4.5. The majority of the midwives (70.9%, n 
= 217) had a moderate level of confidence in providing ‘general-related nutrition advice’ to 
pregnant women. In terms of specific nutrition issues, the level of confidence ranged from 
moderate to low. Midwives had a moderate level of confidence in discussing ‘weight gain 
and obesity’, ‘nutrition for breastfeeding’, ‘providing advice on vitamins’, and ‘diabetes’. 
The areas where midwives had a low level of confidence were: discussing vegetarian diets, 
vegan diets, diets of women with previous or complex medical conditions, and diets of 
women from ethnic or minority groups. 
4.6.7 Availability of dietitians’ services and referral to dietitians 
The availability of dietitians’ services and referral to dietitians are exhibited in Table 4.3. 
Dietitians’ services or support were available for 83.3% (n = 274) of the respondents and of 
those 88.7% (n = 243) made referrals to the dietitians. Midwives were asked if they reported 
making referrals to the dietitians to specify for what conditions; 188 midwives provided 
answers to this question. The most common conditions for which referrals to dietitians were 
made were diabetes and obesity. Other weight related issues (inadequate/excessive weight 
gain, underweight, and weight loss), complex medical conditions, and dietary concerns were 
mentioned less frequently. The least mentioned conditions were common symptoms of 
pregnancy (morning sickness, anaemia, and constipation), special diets (for example, 
vegetarian/vegan) and others such as women’s requests. 
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Although dietetic services or support were indicated as available and used by the majority of 
midwives, the midwives (both those who do and do not make referrals) provided comments 
that indicated issues around accessing these services. The most common issue was that 
referral is predominately restricted to women with gestational diabetes. Other issues included: 
high demand for dietitians’ services, limited time allocations, limited funds for full time staff, 
limited availability of dietitians in remote areas, and lack of time for midwives to make 
referral to dietitians. 
4.7 Discussion  
This study reports on five key areas relating to the provision of nutrition education by 
Australian midwives. The majority of the Australian midwives in this study highly rated the 
importance of nutrition during pregnancy and the significance of their role in providing 
nutrition education. They reported providing nutrition advice to pregnant women, mainly 
focussing on topics such as healthy eating, micronutrients, and food safety; however, their 
general knowledge of nutrition was found to be inadequate in a number of areas. Their low 
level of knowledge was not unexpected, as only half of the midwives reported receiving 
nutrition information or education during their midwifery education or during practice. Most 
of the midwives had a moderate level of confidence in providing a range of nutrition advice 
to pregnant women but were not so confident in discussing special diets. For complex issues, 
such as diabetes and obesity, the midwives referred women to dietitians but there were a 
number of barriers limiting referral for other nutrition related issues.  
The high rating by the majority of midwives of the importance of nutrition during pregnancy 
and the significance of their role in nutrition education is similar to previous findings (Elias 
and Green 2007). However, these positive views did not align with the midwives’ own 
knowledge of general nutrition during pregnancy, which was overall inadequate. Prior studies 
have also found midwives’ knowledge of nutrition to be inadequate (Mulliner et al. 1995, 
Barrowclough and Ford 2001, Symon 2002). A contrary finding has been reported by Elias 
and Green (2007) who found New Zealand midwives to be knowledgeable of nutrition 
and highly confident in educating pregnant women about it. A possible explanation is that in 
New Zealand midwives are the Leading Maternity Carers who provide continuity of care for 
the vast majority of women during pregnancy (Ministry of Health 2015). For this reason, 
they might be more proactive in learning about nutrition and they may perceive it as their 
role to educate women about nutrition. Similarly, in our   study   midwives    in    independent 
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Table 4.4: The distribution of correct and incorrect/do not know answers of the 
knowledge questions (single-answer items and multiple-answer items) 
Table 4.5: Level of confidence of midwives in providing general and specific nutrition-
related advice to pregnant women 
midwifery practice had significantly higher mean scores of nutrition knowledge compared to 
midwives working in public hospitals. The use of different tools to evaluate midwives’ 
knowledge might be another explanation for the discrepancy in reported knowledge levels 
between Australian and New Zealand midwives. 
The majority of the midwives in the study provided nutrition advice to pregnant women. This 
is similar to  earlier research  in the  United Kingdom and New Zealand (Farrar 2013, Pan et 
al. 2014). The discussion of nutrition issues with pregnant women was reported to  primarily 
take   place  at  the  first  antenatal  visit for  the majority of  midwives, which is in 
line  with  the  Standards  of Maternity Care of Australia and New Zealand (2014) (The 
Royal  Australian and New Zealand College of Obstetricians and Gynaecologists 2014). 
Only  about  half of the midwives discussed nutrition at every antenatal visit. Discussing 
nutrition at every antenatal visit is a  recommendation of the recent Australian Antenatal  
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Care Guidelines (Australian Health Ministers’ Advisory Council 2014). However, a 
possibility for this finding could be that only midwives who work in a continuity of care 
model are well placed to provide nutrition advice at every antenatal visit as they see pregnant 
women throughout their pregnancy. How to incorporate nutrition discussions into every 
antenatal visit, across all models of care, needs further examination.  
Nearly 60 per cent of the midwives discussed nutrition with the woman only if she had 
a medical condition such as gestational diabetes. This finding was further confirmed 
through some midwives’ comments that they only provided specific advice to women 
with special issues (such as diabetes and obesity) or provided advice only if women asked 
them, or there was a concern. Although midwifery philosophy is based on viewing 
pregnancy and birth as normal events and promoting wellbeing (Australian College of 
Midwives 2004), the rising rates of obesity and diabetes might have shifted the focus of 
midwifery from promoting health and wellbeing to managing risks. Lack of time 
(reported previously (Lucas et al. 2014a)  and pointed out by few midwives in this study) 
may also limit the extent of advice provided by midwives, and force them to prioritise 
advice given to nutrition related issues with perceived immediate risks and effects on the 
health of the mother and baby, such as gestational diabetes. Reemphasising midwives’ role 
in public health and wellness promotion within midwifery education and during practice 
as pointed out by the National Australian Competency Standards is crucial (Australian 
Nursing and Midwifery Council 2006), so midwives provide nutrition advice for all 
pregnant women and not only those with medical conditions such as gestational diabetes.  
Midwives’ low level of knowledge of the average change in energy requirements during 
pregnancy (an increase by 1400–1900kJ /day) and the healthy weight gain for a woman who 
commenced her pregnancy at normal weight (11.5–16 kg) was of concern given 
the complications associated with excessive weight gain during pregnancy. On average 
there is only a slight increase in the energy requirements of pregnant women and thus 
emphasis should be placed on improving the quality of dietary intake rather than 
the quantity (Williamson 2006). Highlighting this piece of information to pregnant 
women might contribute to the prevention of excessive weight gain during pregnancy.  
Midwives were found to lack knowledge of appropriate weight gain during pregnancy. 
Australia does not have specific weight gain guidelines.The Institute of Medicine guidelines 
are widely accepted and have been adopted as weight gain recommendations in Australia but 
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midwives did not appear to be aware of this. A recent Australian research study found 
that health care providers (including midwives) had low awareness of Institute of 
Medicine guidelines, with 25% not providing any gestational weight gain advice in 
accordance with pregnant women Body Mass Index (BMI) category (Wilkinson and 
Stapleton 2012). Failure to provide weight gain advice by health care providers has been 
linked to pregnant women gaining weight outside the recommendations of the 
Institute of Medicine guidelines (Cogswell et al. 1999).  
Midwives varied in their knowledge of nutrient requirements during pregnancy. The timing 
of folic acid supplement was widely known (93.6% responded correctly), perhaps as a result 
of long-standing public health campaigns. However, 32.5% of the respondents answered 
incorrectly when asked about the amount of folic acid supplement needed daily during 
pregnancy. The level of professional knowledge of nutrient recommendations can be affected 
by inconsistencies in official guidance. In the case of recommended folic acid 
supplementation at the time of designing this study, the National Health and Medical 
Research Council’s (NHMRC) recommended dose for folic acid supplement during 
pregnancy was 400μg/day (National Health and Research Council 2006) ; therefore it was 
coded as the correct answer. However, at the time of collecting the data the National 
Antenatal Care Guidelines Module One had been released recommending a dose of 
500μg/day (Australian Health Ministers’ Advisory Council 2012), even though the NHMRC 
recommendations continued to be 400μg/day. Both answers were then recorded as correct, 
but inconsistent official guidance will cause confusion, both in terms of health care providers 
and what advice they should be giving, and for women in terms of what advice to follow.  
Midwives’ knowledge of vitamin B12 and iodine was low, perhaps due to lower levels of 
publicity as compared to other nutrients such as folic acid. The Standards of Maternity Care 
of Australia and New Zealand (2014) recommend that vegetarian and vegan pregnant women 
should be supplemented with vitamin B12 during pregnancy as they are at risk of vitamin 
B12 deficiency, which may lead to neurological adverse outcomes in the infants (The Royal 
Australian and New Zealand College of Obstetricians and Gynaecologists 2014). 
Midwives need to be aware of such recommendations to advise vegetarian and vegan 
pregnant women accordingly.  
Iodine has a very important role in the development of the foetal brain and the nervous 
system and even mild deficiency during pregnancy can result in long term adverse outcomes 
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(Hynes et al. 2013). The NHMRC recommends pregnant women to have dietary intake of 
220μg of iodine per day (National Health and Research Council 2006). NHMRC 
recommends also a supplementation of 150μg/day to all pregnant women to meet increased 
requirements that might not be met through diet alone (National Health and Medical 
Research Council 2010). Mild iodine deficiency among Australian pregnant women has been 
reported (Hynes et al. 2013). Pregnant women reported health care providers as their main 
source of information about iodine, but a small proportion received such advice (Martin et al. 
2014). Midwives in this study also less frequently commented they provided advice on iodine 
compared to other nutrients, such as iron, folate, and calcium. Health care providers 
(including midwives) need to be aware of all aspects of knowledge related to iodine (for 
example, its importance in pregnancy, the increased requirements and necessity of 
supplementation) to educate pregnant women about them.  
 The questions of food related knowledge, such as the recommended number of serves of 
dairy per day, was answered poorly by the majority of the midwives. The correct answer at 
the time of the study was two serves per day where a serve equals: a glass of milk (250mL), a 
tub of yogurt (200g), or 2 slices of cheese (40g). The Australian dietary Guidelines were 
revised and published in 2013 (National Health and Medical Research Council 2013) and the 
recommended number of dairy serves was increased to two and a half serves per day, again 
reflecting evolving nutrition advice and reinforcing that health care providers need to be 
vigilant to ensure their levels of knowledge remains current. Two midwives in the study 
provided comments that questioned the nutritional role of dairy products. These responses 
reflected the respondents’ personal views, not the official, evidence-based dietary guidance 
that should inform their practice. Low levels of formal nutrition education and professional 
oversight of the nutrition education being provided may result in health care providers 
providing personal perspectives rather than evidence-based guidelines. The Australian 
Dietary Guidelines (National Health and Medical Research Council 2013) recommend dairy 
products as part of a balanced diet and an excellent source of calcium and many other 
important nutrients (reduced fat varieties are recommended). Other alternative sources for 
calcium are recommended for people who do not consume dairy.  
Midwives identification of multiple food sources and multiple risky foods was varied, with 
most respondents highly recognising the answers individually but not ticking all correct 
answers. For example, foods that should be avoided because they pose a risk of listeria in 
pregnancy (i.e. soft cheeses, pre-prepared salads, and cold meats) were highly recognised 
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individually but not all respondents identified all three foods. Listeria is a food borne disease 
that can cause adverse effects on the health of the unborn baby (Swaminathan and Gerner-
Smidt 2007), and midwives need to be aware of all foods that could carry the risk of listeria 
to educate pregnant women about them.  
Regarding food sources of iron, although iron was the most frequent micronutrient midwives 
mentioned they provided advice about, only 59% recognised legumes and very few (11.2%) 
recognised seafood as good sources of iron. All pregnant women have increased requirements 
of iron, which might place them at increased risk of developing iron deficiency anaemia 
(Puolakka et al. 1980). Legumes are good sources of iron especially for vegetarian and vegan 
women who do not consume animal foods, and this information needs to be recognised by all 
midwives when advising vegetarian or vegan women.  
The factors that had significant links to midwives’ nutrition knowledge in bivariate analyses 
included: nutrition education or information received during midwifery education, principal 
place of practice, level of maternity services, and confidence in providing general nutrition 
advice. Although nutrition education provided during midwifery education is insufficient on 
its own, it establishes basic knowledge and skills that midwives can build on during practice. 
Therefore, midwifery education needs to ensure that its nutrition content covers those basic 
knowledge and skills. The difference in knowledge levels between midwives working in 
public hospitals and independent midwives could be due to variance in models of care. 
Independent midwives provide continuity of care throughout pregnancy; they may be more 
active in acquiring nutrition knowledge as they may feel a high level of responsibility for the 
overall advice they provide to pregnant women. Public hospital antenatal care is provided by 
a variety of practitioners where midwives may not see the same women twice during 
pregnancy. Therefore, they may lack resources to either update their knowledge or 
provide nutrition advice to pregnant women. Midwives in rural hospitals also had lower 
knowledge compared to midwives in regional hospitals. This is not surprising as 
midwives in rural hospitals usually work in isolation and might not have the support 
of dietitians, which midwives in our study cited as the most used source of nutrition 
information. These results indicate a need for continuous education and updates for 
midwives in public hospitals, especially rural hospitals.  
The significant factors combined (including: nutrition education or information received 
during midwifery education, principal place of practice, level of maternity services, and 
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confidence in providing general nutrition advice) explained 7% of the variation in midwives’ 
knowledge in the model of multiple regression. Although the proportion of variance is small, 
it is significant and needs to be taken into consideration. It is likely that there are other factors 
than those included in this exploratory study that exert greater impacts on midwives’ 
knowledge. Future studies would be needed to confirm our findings and also to identify 
further factors affecting midwives’ knowledge in greater depth. 
The confidence level of most midwives ranged from moderate to low in discussing specific 
nutrition issues. These results were to some extent anticipated as they were comparable with 
earlier studies (Mulliner et al. 1995, Elias and Green 2007). The qualitative comments of 
midwives identified that topics such as weight gain/weight management, diabetes, 
and vegetarian/vegan diets were less frequently specified as part of nutrition advice provided 
by the midwives compared to general topics. In regard to ‘weight gain/obesity’, barriers 
such as perceived low priority of gestational weight gain, sensitivity of the issues for both 
midwives and pregnant women, lack of resources, education, and communication skills 
were also reported in the literature as affecting midwives’ ability to discuss these topics 
with pregnant women (Schmied et al. 2011, Willcox et al. 2012).  
Another possible explanation for low level of confidence in discussing specific nutrition 
related issues is that some of these issues might be perceived by the midwives as out of their 
scope of knowledge and practice, and should be referred to dietitians who are the experts in 
the area of nutrition. However, as was identified from midwives’ comments in this study, 
referral to dietitians (for issues other than gestational diabetes and to a lesser extent obesity) 
is limited, mainly due to limited access to dietitians even if the referral was made. This is a 
health system issue that needs to be addressed, so midwives can confidently refer pregnant 
women with nutrition education needs out of their scope of knowledge to dietitians as 
required. Given the rising rates of obesity, it is vital that midwives are equipped to provide 
nutrition education and support to all pregnant women. Our study identified health 
professionals, such as dietitians, as the most frequently used source of nutrition advice 
for midwives; therefore, (with their current limited access to pregnant women), dietitians 
could contribute to enhancing maternal and foetal health by educating midwives via the 
provision of regular education sessions, updates and resources.  
Midwives’ inadequate level of pregnancy general nutrition knowledge (in several areas) and 
moderate to low levels of confidence in discussing general and specific nutrition related 
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issues observed in this study could reflect that they had not received adequate nutrition 
information or education about these issues. Indeed, in this study, only half of the midwives 
reported receiving nutrition education during midwifery education and during practice. 
Midwives need to be equipped with adequate nutrition education both while obtaining their 
basic qualifications and during practice, if they are expected to discuss healthy nutrition with 
pregnant women as outlined in the new Antenatal Care Guidelines (Model One (Australian 
Health Ministers’ Advisory Council 2012) and Two (Australian Health Ministers’ Advisory 
Council 2014)), and fulfil their role in improving the health of mothers and future 
generations. 
4.7.1 Limitations 
 A number of limitations of this study are identified. Not all Australian midwives had the 
opportunity to respond to the survey as not all Australian midwives are members of the 
ACM. The completion rate was 6.9% of the 4770 midwives but the number of respondents (n 
= 329) was very close to the estimated required sample size (n = 356) and provided sufficient 
power to detect statistical significance. The response rate was also comparable to previous 
research conducted with this group (Biro et al. 2013). Online surveys are known to have a 
significantly lower response rate compared to paper surveys (Yetter and Capaccioli 2010). 
The frame of convenience sampling of the study has some inherent limitations as midwives 
who chose to undertake the survey might have been more interested, motivated or 
knowledgeable about nutrition than the rest of the population. Recall bias cannot be totally 
excluded, especially in terms of receiving nutrition information or education during 
midwifery education, as three quarters of the responding midwives were aged 41 and older, 
and may have undertaken their midwifery education a long time ago. Some midwives also 
reported difficulty in listing everything they included in their advice. Taking into 
consideration the feedback from the piloting of the survey (that the survey was long), the 
knowledge part was kept short and general. It might have not been reflective of all aspects of 
nutrition during pregnancy.  
Although the survey was meant for practising midwives, the emails were sent through the 
ACM officers and the researchers had no control over who responded to the invitations. It is 
possible that some of the respondents were not currently practising midwives. Therefore, 
these results cannot be generalised and need to be interpreted with caution. Nevertheless, the 
sample characteristics were similar to midwives’ workforce characteristics in 2012 in terms 
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of gender and age (Australian Institute of Health and Welfare 2013). This study, thus, 
highlights that the nutrition knowledge of this sample of mature Australian midwives appears 
to be inadequate in several areas and would benefit from further education and support. 
4.7.2 Future research 
A comprehensive validated survey examining midwives’ knowledge of Australian dietary 
guidelines (National Health and Medical Research Council 2013) is warranted. Midwives’ 
knowledge of and their adherence to the National Antenatal Care Guidelines would also 
benefit from further exploration (Australian Health Ministers’ Advisory Council 2012, 
Australian Health Ministers’ Advisory Council 2014). Semi-structured interviews are needed 
to gain in-depth understanding of midwives’ role and approaches in the provision of nutrition 
advice during pregnancy and barriers which might impact on this role. 
4.8 Conclusion and practical implications 
Nutrition during pregnancy is important and midwives play a key role in providing nutrition 
education to pregnant women. However, the results of this study indicate that the opportunity 
to support women during this time may be lost due to low levels of knowledge, variable 
levels of confidence and passive approaches to nutrition education during antenatal visits. As 
nutrition education during midwives’ professional education was one of the significant links 
to nutrition knowledge levels, professional education requirements should be re-examined to 
bring them in line with evidence-based nutrition guidelines and clinical practice guidelines. 
Continued nutrition education to support midwives in practice (especially in public and rural 
hospitals) is equally important and could be provided through official organisations, such as 
the ACM, to ensure currency of midwives’ nutrition knowledge. 
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5 SELF REPORTED NUTRITION EDUCATION RECEIVED BY AUSTRALIAN 
MIDWIVES BEFORE AND AFTER REGISTRATION 
5.1 Preface 
In the preceding chapter, a sample of Australian midwives (members of the ACM) was 
surveyed and found to have inadequate levels of general knowledge in the area of nutrition 
during pregnancy and variable levels of confidence in discussing general and specific 
nutrition issues with pregnant women. This was not unexpected as only half of the sample 
reported receiving nutrition education while obtaining their basic education or following their 
registration.  
The content of this chapter presents the answers to the second research question of this thesis. 
It draws on data from the quantitative study of the practitioners’ arm (i.e. midwives) 
presented in Chapter 4. Midwives’ reception of nutrition education during basic education or 
during practice was investigated in the study using yes/no questions. The purpose of these 
questions was to assess the effect of the reception of nutrition education as a variable on 
midwives’ nutrition knowledge. The midwives who confirmed receipt of such education were 
asked to answer further questions about the details of this education. These questions were 
included to gain more insight into the types of nutrition education midwives received and to 
explore its adequacy to support them in their role in providing nutrition advice to pregnant 
women. The findings of this exploration are presented in this chapter. Identified gaps and 
implications for basic and continuing education are also discussed. Following in the next 
chapter, the content of the qualitative study of the practitioners’ arm will be presented.  
Note: This chapter is a manuscript that was published in the Journal of Pregnancy (see Appendix 
C) and is presented as it was published with minor modifications in terms of formatting (such as 
figure and table numbering, and the referencing style) to ensure cohesion within the thesis and to 
conform to the University of Wollongong’s thesis guidelines 
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Pregnancy. 17:5289592, p 9. DOI:10.1155/2017/5289592.  
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Educating midwives to provide nutrition advice is essential. Limited research focuses on 
midwives’ nutrition education. This paper explores self-reported nutrition education received 
by Australian midwives before and after registration. It draws on quantitative and qualitative 
data from a larger online survey conducted with the members of the Australian College of 
Midwives (response rate = 6.9%, n = 329). Descriptive and content analyses were used. Of 
the midwives, 79.3% (n = 261) reported receiving some nutrition education during, before 
and/or after registration. However, some described this coverage as limited. It lacked 
sufficient focus on topics such as weight management, nutrition assessment, and nutrition for 
vulnerable groups. Continuing education often occurred through personal initiatives, such as 
the midwife enrolling in external courses or exploring issues on the Internet and with 
colleagues. The majority of participants indicated a need for increased nutrition education 
(94.2%, n = 310) and guidelines tailored for them to provide nutrition advice (87.8%, n = 
289). Australian midwives may not be receiving adequate nutrition education to provide 
nutrition advice. Inclusion of evidence-based nutrition components in midwifery education 
and regular updates for practising midwives focusing on challenging nutrition issues is 
required to ensure that they are supported in this important role.  
Key words: Nutrition; education; pregnancy; midwifery. 
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5.3 Introduction 
Accumulating research points to links between prenatal diet and maternal and foetal health. 
Observational studies have identified an association between healthy diet during pregnancy 
and reduced gestational weight gain and lower risk of pregnancy complications such as 
preterm birth, pre-eclampsia, and reduced foetal growth (Brantsæter et al. 2014). Pregnant 
women have increased requirements for some nutrients such as folic acid (Williamson 2006) 
and iodine (National Health and Medical Research Council 2010) that might not be obtained 
from diet alone and supplementation is recommended. Other important aspects of maternal 
diet during pregnancy include: appropriate weight gain and weight management, food safety, 
and management of pregnancy symptoms such as nausea and vomiting, constipation, and 
heartburn. The importance of nutrition during pregnancy and the importance of nutrition 
support as a component of antenatal care have recently been reinforced by the World Health 
Organization (World Health Organisation 2016). 
Pregnant women are considered more accepting of nutrition advice (Szwajcer et al. 2009). 
May et al. (2014) found positive changes in the dietary behaviour of pregnant women who 
were provided nutrition advice by their health care professionals compared to those who were 
not. Yet the provision of nutrition advice by health professionals to pregnant women is 
limited, with lack of practitioner education being indicated as one of the obstacles to the 
provision of such advice (Lucas et al. 2014a). Research has reported that nutrition education 
received by doctors is inadequate (Adams et al. 2006, Adams et al. 2015); however, 
midwives’ nutrition education has received little attention.  
Midwives are one of the primary care providers of prenatal care in Australia. Midwives have 
been reported as the most frequent source of health information for Australian pregnant 
women (Grimes et al. 2014) and their role in the provision of nutrition advice is clearly 
defined in the International Confederation of Midwives Essential Competencies 
(International Confederation of Midwives 2010). However, midwives seem to lack 
adequate nutrition knowledge and skills (Arrish et al. 2014). This may be attributed to 
inadequate education provided in midwifery courses (Arrish et al. 2014). Previous 
research in the United Kingdom and Australia indicated midwives’ lack of education on 
some topics such as obesity and weight management (Lee et al. 2012, Willcox et al. 2012, 
Heslehurst et al. 2013, Wilkinson et al. 2013) or healthy eating (Lee et al. 2012). Prior 
Australian research also identified that health professionals (including midwives) need 
continuing professional education about nutrition during pregnancy and breastfeeding 
(Hughes et al. 2011).  
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A recent Australian study investigating nutrition education within midwifery programmes 
using a mixed-methods approach incorporating online surveys and interviews with the course 
coordinators of the programmes identified some gaps (Arrish et al. 2016b). Although all 
surveyed programmes included nutrition content within their curricula, topics taught varied, 
and the number of total hours was low. The education seemed to be medically oriented and 
lacked focus on developing nutrition assessment skills or practical nutrition training (Arrish 
et al. 2016b). Additionally, a review investigating online opportunities for professional 
development in nutrition in Australia identified the scarcity of such opportunities and various 
gaps within those available (State of Queensland Queensland Health 2015).  
The aim of this study was to explore Australian midwives’ recollections of the nutrition 
education they received during basic education and following registration and their 
perspectives regarding their preparation to provide nutrition advice. 
5.4 Methods  
5.4.1 Design  
The study used a cross-sectional descriptive design. 
5.4.2 Participants and distribution 
The members of the Australian College of Midwives (ACM) were invited in 2012 (n = 4770) 
to participate in the study through an invitation published in the ACM newsletter and an 
email invitation sent through the ACM office. The invitations contained a hyperlink to the 
survey. Two email reminders were subsequently sent at one month intervals. The survey 
included an information sheet explaining the purpose of the study and a statement indicating 
that the participants provided their consent if they completed the survey. A power calculation 
was undertaken, providing an estimated minimum sample size of 356, based on a total 
population of 4770, margin error of 5, and a confidence level of 95%. 
5.4.3 Survey development 
Previous literature (Mulliner et al. 1995, Barrowclough and Ford 2001, Elias and Green 
2007) was drawn upon to develop the survey instrument. Five experts, including two 
dietitians, two academics (with expertise in public health nutrition and midwifery), and a 
statistician, reviewed the survey. The survey was circulated to five research colleagues and 
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five practising midwives as a pilot. The survey was consequently modified prior to 
dissemination. Survey Monkey Software was used to create the final format online (Survey 
Monkey Inc., Palo Alto, California, USA, www.surveymonkey.com). The full survey 
examined midwives’ provision of nutrition advice during pregnancy, their knowledge, 
attitudes, and confidence in this area (Arrish et al. 2016a). The survey results indicated that 
93% of the midwives provide nutrition advice to pregnant women but their nutrition 
knowledge and confidence in providing general and specific nutrition-related advice were 
inadequate. Therefore, more focus needs to be directed to nutrition education received by 
midwives (Arrish et al. 2016a). 
5.4.4 Survey items 
This paper reports on the seven questions related to nutrition education received by midwives 
during midwifery education and/or during practice. The first two questions included open-
ended components. Participants were asked if they received nutrition education and if yes, to 
report the number of hours, number of sessions provided, and where they were provided. 
Participants who answered ‘yes’ to one or both of the questions also were directed to provide 
the details of this education (including information on who provided it and the nutrition 
topics covered) from a drop down menu. Midwives’ views were sought on receiving more 
nutrition education and having guidelines tailored for them to provide nutrition advice, as 
well as the reasons for such views. Eight demographic questions were included (gender, age, 
midwifery education, years of experience, place of practice, principal state/territory of work, 
level of maternity services, and areas of maternity practice). 
5.4.5 Analysis 
The Statistical Package for the Social Sciences Software (SPSS) version 22 (Armonk, NY: 
IBM Corp.) was used to report the quantitative data. Descriptive data were presented using 
frequencies and percentages. Participants provided additional information via text boxes. This 
was analysed in a descriptive manner using content analysis (Elo and Kyngas 2008). 
5.4.6 Ethical approval 
The University of Wollongong Health and Medical Human Research Ethics Committee 
(HE12/009) granted ethical approval for the study and it was carried out in accordance with 
The Code of Ethics of the Declaration of Helsinki (World Medical Association 2013). 
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5.5 Results  
There were 393 responses, 64 of which were excluded (61 for missing data, one a duplicate, 
one response from the pilot, and one electronic), resulting in 329 complete surveys for 
analysis (final response rate of 6.9%, 329 of 4770). Table 5.1 shows the participants’ 
demographics. The majority were: female (98.8%, n = 325), more than 50 years of age 
(45.9%, n = 151), employed for over 10 years (69.6 %, n = 229), and resident in New South 
Wales and Queensland (52.9%, n = 174), had hospital-based midwifery training (53.2%, n = 
175), and were employed in public hospitals (86.6%, n = 285) generally in regional and 
territory referral hospitals (67.7%, n = 223) rotating through antenatal, birthing and postnatal 
areas (41.3%, n = 136). 
Of the 329 midwives, 79.3 % (n = 261) reported that they had received nutrition information 
or education during their midwifery education and/or during practice. Table 5.2 presents 
details of the nutrition education received during midwifery education and/or after 
registration. It was mainly provided by midwives (67.4%, n = 176), followed by 
dietitians/nutritionists (56%, n = 147). Instruction by other health professionals and 
organisations and self-directed learning (SDL) also made a contribution (24.5%, n = 64).  
The most frequent nutrition topics covered were nutrition during pregnancy, for example, the 
role of folate, iodine, or calcium; alcohol and pregnancy; and the healthy range of weight 
gain required for pregnant women during different stages of pregnancy (78.9%, 77.0% and 
75.1% respectively) (Table 5.2). Other nutrition topics included: managing nausea, 
constipation, or heartburn; food safety and preparation (e.g., listeria); breastfeeding; and 
gestational diabetes management. Topics reported to a lesser extent were: managing weight, 
and reviewing diet for nutrition requirements of pregnancy (44.1% and 42.5% respectively). 
The least covered topics were nutrition during pregnancy and different cultural groups, and 
nutrition and teenage pregnancy (20.7% and 20.7% respectively). General nutrition topics 
were also covered to a lesser extent, including: the role of vitamins and minerals in the body, 
general food safety, and prevention of chronic illnesses such as cancer and heart disease. In 
addition to the provided list of topics, a few midwives added other topics (Table 5.2). 
One hundred thirty-three respondents (40.4%) provided details of their nutrition education 
during midwifery education. Of these, 42.9% (n = 57) provided approximate number of hours 
and/or sessions taught. The number of lectures was generally small, ranging from 1 to 6 
lectures, while numbers of hours ranged from 10 minutes to 10 hours. Very few midwives (n  
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Table 5.1: Characteristics of the respondents   
Characteristics Number of responses (n*a) Percentage (%) 
Gender    
Female 325 98.8 
Male 4 1.2 
Age   
21–30 years 28 8.5 
31–40 years 55 16.7 
41–50 years 95 28.9 
Older than 50 years 151 45.9 
Education   
Bachelor degree of Midwifery 74 22.5 
Hospital-based training Midwifery 175 53.2 
Initial midwifery postgraduate degree  80 24.3 
Years of experience   
Less than 2 years 22 6.7 
2–5 years 30 9.1 
6–10 years 48 14.6 
More than 10 years 229 69.6 
Principal state or territory of work   
New South Wales (NSW) 96 29.2 
Queensland (QLD) 78 23.7 
South Australia (SA) 30 9.1 
Tasmania (TAS) 8 2.4 
Victoria (VIC) 58 17.6 
Western Australia (WA)  40 12.2 
Australian Capital Territory (ACT) 8 2.4 
Northern Territory (NT) 11 3.3 
Principal place of practice   
Public hospital 285 86.6 
Private hospital 16 4.9 
Independent midwifery practice 28 8.5 
Level of maternity services   
Community  53 16.1 
Rural hospital  53 16.1 
Regional hospital  113 34.3 
Tertiary referral  110 33.4 
Area of midwifery practiceb   
Antenatal care 96 29.2 
Birthing (labour) suite  54 16.4 
Postnatal 89 27.1 
Rotation through all the above areas 136 41.3 
Group practice (case load or team midwifery) 67 20.4 
Independent midwifery practice 28 8.5 
a Total number = 329. 
b Multiple responses allowed. 




= 6) reported receiving extensive coverage of nutrition (e.g., 30 hours or more), and when 
they did so, it had usually been provided as a separate unit that lasted for a semester or a year. 
The nutrition education was offered in a range of educational, clinical and community 
settings. 
Thirty-four (10.3%) indicated that the nutrition education provided was limited, more focused 
on the basics or foods to avoid, and mostly integrated with other topics rather than being 
presented separately. According to one respondent, such education provided only a very small 
amount of information about foods that pregnant women should avoid. (Participant 278) 
Details of their nutrition education during practice were provided by 149 respondents. Of 
these, 58 respondents reported the duration of education sessions provided after registration. 
Sessions ranged from 20 minutes or an hour for individual lectures/sessions to 120 hours for 
separate units or courses.  
Self-directed learning (SDL) was reported by 62 midwives, sometimes as their main or only 
avenue to obtain nutrition education. Self-directed learning avenues included: attending 
conferences/workshops; undertaking nutrition courses; reading scientific journals, books and 
pamphlets; and communicating with other health professionals.  
Some midwives reported receiving in-service nutrition education (n = 22), while others 
reported accessing such education at their own expense.  
None offered. Have accessed 2 day study days at own cost. (Participant 282) 
In response to the question on whether their practice would benefit from receiving more 
nutrition information or education, 94.2% (n = 310) of the midwives responded ‘yes’, 1.22% 
(n = 4) ‘no’ and 4.6% (n = 15) ‘have not thought about it’. Of the 329 midwives, 40.1% (n = 
132) provided further details. Many of the midwives’ written responses were related to 
professional commitment to their role. Many of the responses (59.1%, n = 78) indicated that 
more nutrition education would help improve their knowledge or keep it up to date, increase 
their confidence, and help them provide evidence-based, consistent advice.  
Would feel more confident and knowledgeable in offering appropriate 
info[information] and advice re [on] diet and nutrition. (Participant 153)  
A smaller group of midwives (n = 16) included comments that reflected a broad perspective 
of the importance of nutrition support to the health of the mother, baby, and the whole family. 
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Diet is key to good health and if we teach the mother how to eat right then we impact 
the whole family. We also reduce the complications of pregnancy if we get good diet 
and weight management. (Participant 287) 
Table 5.2: Nutrition information/education details 
Nutrition education details  na % 
The providers of nutrition education  b 
Midwives  176 67.4 
Dietitians/nutritionists   147 56.3 
Obstetricians or other doctors  36 13.8 
Other c 64 24.5 
I do not know 25 9.6 
Nutrition topics covered in the education b 
Topics of nutrition during pregnancy 
Nutrition during pregnancy, for example, the role of folate, iodine or calcium 206 78.9 
Alcohol and pregnancy 201 77.0 
The healthy range of weight gain required for pregnant women during 
different stages of pregnancy 
196 75.1 
Nutrition-related issues such as managing nausea, constipation or heartburn 178 68.2 
Food safety and preparation during pregnancy (e.g., listeria) 174 66.7 
Nutrition for breastfeeding 173 66.3 
Nutrition management of gestational diabetes 164 62.8 
Managing weight during pregnancy 115 44.1 
Reviewing diet for nutrition requirements of pregnancy 111 42.5 
Nutrition during pregnancy and different cultural groups 54 20.7 
Nutrition and teenage pregnancy 54 20.7 
Topics of general nutrition 
General nutrient information, e.g., the role of vitamins and minerals in the 
body 
124 47.5 
General food safety 95 36.4 
General nutrition , for example, prevention of chronic illnesses such as cancer 
and heart diseases 
46 17.6 
Other d 10 3.8 
a n = 261 (only midwives who received nutrition information/education during midwifery education or after 
registration answered this section) 
b Multiple responses allowed 
c ‘Other’ included: self-directed learning (through internet, media, reading books, journals and attending 
conferences), complementary therapists (such as naturopaths and homeopaths), chiropractors, diabetes 
educators, midwives (colleagues, lecturers, and presenters in conferences or online) drug companies 
representatives, drug and alcohol staff and nurses, nutrition experts, kinesiologists, International Board Certified 
Lactation Consultant (IBCLC) course educators, governmental organisations, health promotion officers and 
interaction with pregnant women.     
d ‘Other’ included: nutrition for newborn and infants, nutrition during labour and after birth (especially for 
women from different cultural backgrounds such as Asian, Muslim and African women), nutrition for 
vegetarians and vegans, nutrition for fertility, nutrition for alleviating symptoms such as thrush, eczema and 
allergies, nutrition for preconception, the impact of maternal nutrition on child health, the effects of socio-





Some midwives (n = 10) expressed a desire for greater nutrition knowledge to help them 
provide accurate information in regard to more specific pregnancy-related issues, such as the 
prevention and management of obesity and diabetes, as well as allergies, and nutritional 
challenges associated with the culturally diverse women presenting. 
We are seeing more obese women and it is difficult to give them advice on weight 
management during pregnancy. (Participant 115)  
Ten midwives specifically expressed their belief that it was part of their professional role to 
provide nutrition advice to pregnant women. 
Midwives are often the first contact a mother has with a health professional during 
her pregnancy and should be given every opportunity to expand knowledge and give 
the best advice to mothers and their families. (Participant 208) 
Structural constraints also prompted midwives desire to seek greater nutrition education (n = 
4); For example, their role was considered particularly important due to limited availability of 
dietitians’ services. 
Currently unable to refer women to[the] dietitian, [due to] (funding)… therefore 
midwives, especially those involved in continuity of care models are at the coal face 
to make changes given they have the right information and tools to do so. (Participant 
107) 
A few midwives (n = 4) believed they do not receive enough nutrition education despite their 
being the health professionals with the most contact with pregnant women. 
Very little education or resources are directed towards midwives in this area and we 
are the health professionals who spend most time with the women. (Participant 311) 
Some midwives (n = 10) were either opposed to receiving more information or had not 
thought about it or wanted more information but had reservations. Three thought that 
dietitians are better positioned to provide specialised advice and they should be seen by all 
pregnant women. Others (n = 4) thought that even if education was provided, it would need 
regular updates and might not be possible for every issue, specific enough, or conveyed to 




Yes I would like to do more study re [on] nutrition but I am not confident that our 
current dietary guidelines are leading our society to greater health and so I would not 
be keen to study “mainstream” dietary information. I believe though that good 
nutrition is the basis for good health and so is an essential aspect of pregnancy care. 
(Participant 232) 
Some midwives (n =14) indicated a range of topics they would like to have covered in 
ongoing education, including: obesity, gestational diabetes, nutrients, diets for women from 
different cultural backgrounds or women living in remote areas, special diets, weight loss for 
post-partum women, and exercise. Three types of education were suggested by six midwives: 
hard copy information and references; guidelines in an easy access format; and regular 
updates such as in-service and professional development sessions.  
The majority of the respondents (87.8%, n = 289) thought that Australian midwives would 
benefit from guidelines specifically tailored for them to provide pregnant women with 
nutrition advice, 3% (n = 10) disagreed, while 9.1% (n = 30) had not thought about it. When 
asked to explain their answers, 36.2% (n = 119) responded. Their explanations for why 
nutrition guidelines could be beneficial included that the guidelines would encourage 
midwives to provide more evidence-based, consistent advice and reduce conflicting 
information for both midwives and women (n = 52). It would also overcome the lack of 
clinical guidelines specific to Australia, unlike those for smoking and diabetes (n = 9). Given 
the importance of nutrition and midwives’ role in nutrition advice (n = 15), clinical guidelines 
would overcome midwives’ lack of nutrition knowledge, the current failure to uniformly 
provide adequate nutrition education in midwifery education and practice, and limited access 
to dietitians (n = 10).   
Things work so much better when we eliminate some of the shades of grey....a 
consistent guideline would be terrific in many areas of maternity care, not just 
nutrition advice. (Participant 48) 
A small number (n = 19) were in favour of guidelines tailored to their requirements but they 
had some reservations, while 18 midwives were not in favour of guidelines tailored to 
midwives’ needs or had not thought about it. Reservations about such guidelines included: 
the need for such guidelines to be evidence-based, user-friendly, women-centred, (and in one 
case, have a naturopathic holistic approach), involve midwives in their development, and be 
regularly updated. One midwife commented that there are already available guidelines while 
another thought guidelines may restrict advice given. 
Guidelines can be useful. However, yet another “tick box” would be annoying. 
Guidelines can potentially lead to prohibitive practice. (Participant 30) 
Further reasons given against guidelines included that midwives need to collaborate 
with other health professionals (e.g., dietitians); and learning should be encouraged rather 
than merely relying on guidelines.  
My concern would be a one size fits all doesn't work for everyone, what is out there 
tends to be very middle-class/income, Anglo-Saxon, older/motivated women centric. 
Teenagers will tell you they choose the healthy options at McDonald’s (and mean it!). 
(Participant 91) 
5.6 Discussion 
This study explored Australian midwives’ own accounts of the nutrition education they had 
received. The majority reported receiving some nutrition education during midwifery 
education and/or after registration; however, this education lacked focus on contemporary 
nutrition issues and was generally described as limited. The provision of nutrition education 
to the midwives was mainly midwifery driven with further involvement of professionals with 
relevant  expertise, such  as  dietitians  and  to a lesser extent by obstetricians or other doctors. 
Some  midwives  reported  attempting  to  address  their  lack  of  formal  nutrition  education 
through self-directed learning. The majority indicated a need for increased nutrition education 
and guidelines tailored for them to provide nutrition advice. 
Midwives generally commented that the coverage of nutrition during midwifery 
education was limited, integrated within other topics, and focused on the basics. The 
reported number of lectures and/or hours was small. Few midwives reported having a 
separate unit covering nutrition during pregnancy. Recent research (Arrish et al. 
2016b) surveyed Australian accredited midwifery programmes and found that the number 
of hours of nutrition education in half of the programmes was only 5 to >10 hours, with 
only two programmes having a separate nutrition unit. There was also a lack of 
approaches to develop nutrition assessment skills or have practical nutrition training (Arrish 
et al. 2016b).  
Limited nutrition education in midwifery programmes raises the need for those providing pre-
registration education to review their coverage of nutrition. Midwives’ nutrition 
knowledge has been significantly linked to nutrition education received during their initi-
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al education (Arrish et al. 2016a). However, it is unrealistic to assume that pre-
registration nutrition content should suffice for all future practice, as professional 
knowledge is dynamic, evolving in line with the evidence base. Thus the role of pre-
registration nutrition education in implementing necessary knowledge and skills that can be 
improved during practice cannot be ignored.  
Several challenges have been identified in the literature that impact effective integration of 
nutrition education within health professionals’ education including: obtaining time within 
the curricula to integrate nutrition; focusing on teaching the role of nutrients in metabolic 
pathways rather than focusing on practical food-based knowledge; lack of emphasis on 
nutrition; lack of involving nutrition experts; and a lack of resources (Dimaria-Ghalili et al. 
2013). A competency-based nutrition education addressing clinical and public health 
nutrition and inter-professional collaboration have been suggested as strategies to tackle these 
challenges (Kris-Etherton et al. 2015).  
In response to the lack of subsequent formal opportunities for nutrition education during 
practice, many of the midwives reported that they undertook self-directed learning or 
independent learning. Such learning (Knowles 1975) assumes that adult learners are mature, 
independent, self-directed, responsible, and individual; and their learning is connected to their 
social roles and previous experiences, so they need approaches where they are partners rather 
than passive receivers (Murad and Varkey 2008). The overwhelming availability of new 
content (such as new areas of nutrition information) and competency-based education have 
increased the interest in SDL (Murad and Varkey 2008). Although SDL is considered as the 
most suitable model for health professionals to keep their knowledge up to date, there are 
mixed results about the effectiveness of SDL models compared to traditional learning models 
(Murad et al. 2010). It was found that it is more effective in improving knowledge than 
attitudes and skills (Murad et al. 2010). It is also more suitable to advanced learners (Murad 
and Varkey 2008). There are also no consistent means to determine the learner readiness to 
SDL and the nature of the content most appropriate to SDL (Murad and Varkey 2008).   
The majority of the midwives in this study were mature in age and this might be the reason 
for referring to SDL as a way of obtaining nutrition education. However, the suitability of 
SDL in nutrition education remains unknown for younger midwives specifically and for 
midwives in general. Further research in this regard is needed. From our study self-directed 
learning seemed to involve some issues such as the outlay of personal funds (not all 
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midwives may be in a position to do so) and the variable quality of the nutrition education 
received. Midwives would benefit from being offered affordable and easily accessible 
nutrition education from trusted midwifery organisations and their workplaces. Access to 
information from dietitians as the experts in the field would also benefit midwives.  
Other midwives were the main providers of nutrition education to the participants. However, 
it was identified that midwives may themselves receive limited education in nutrition. The 
provision of nutrition education by professionals with relevant expertise, such as dietitians, 
was mentioned by around 60% of the midwives. This is not unexpected, as dietitians were 
found to be rarely involved in teaching nutrition content within Australian midwifery 
programmes (Arrish et al. 2016b). Other research has suggested that collaboration between 
dietitians and midwifery academics in terms of nutrition education for midwives is feasible 
and could help improve midwives’ nutrition knowledge (Elias and Stewart 2005).  
Variable nutrition coverage within midwifery education and/or after registration may result in 
variable quality of midwifery practice in this important area. Primarily it focussed on basic 
and theoretical topics. Complex topics and those incorporating practical or management skills 
(such as weight management and reviewing diet for nutrition requirements of pregnancy) 
were reported less frequently. Similar results have been reported previously (Elias and Green 
2007, McNeill et al. 2012). According to the ICM Essential Competencies, midwives should 
have the knowledge/skills to assess women nutritionally (International Confederation of 
Midwives 2010). The ability of midwives to manage weight is essential given the high rates 
of overweight and obesity among childbearing women (Australian Bureau of Statistics 2013). 
Midwives in this study listed the increasing rates of obesity as a reason for the need for 
greater nutrition information and specific guidelines. A previous study has found that 
Australian midwives using evidence-based guidelines to manage obesity were more likely to 
report adequate education and greater confidence in counselling (Biro et al. 2013).  
Of concern was the identification of the least covered nutrition topics, particularly nutrition 
for different cultural groups, and nutrition and teenage pregnancy. Pregnant women from 
different cultural backgrounds and pregnant teenagers are nutritionally vulnerable groups 
(Williamson 2006). The results of this study are consistent with previous international 
research that found that midwives lacked sufficient knowledge and skills to counsel pregnant 
women from different cultures (Wennberg et al. 2014). Midwives specifically pointed out 
that they would benefit from greater knowledge/clinical guidelines, and in-service education 
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of diets of women from culturally diverse backgrounds that would help them in these 
circumstances.  
It was not possible to distinguish which phase, either during midwifery education or practice, 
the midwives were referring to in their answers to the questions regarding the providers of 
nutrition education and the topics covered. Fifty-seven per cent of the midwives were aged 41 
and older; thus they may have received their midwifery education some time ago and 50% of 
the midwives reported that they had gained their education through the now abandoned 
hospital-based training rather than through university education. However, the pattern of 
topics reported as included within their received nutrition education was similar to topics 
reported to be covered in contemporary Australian midwifery programmes (Arrish et al. 
2016b). This may imply little change in the pattern of nutrition topics covered within 
midwifery education. It may not reflect the changes in nutrition knowledge and advances in 
the understanding of the importance of nutrition during pregnancy, or the changes in 
midwifery practice, such as increasing numbers of women with obesity or diabetes, or the 
greater diversity of vulnerable women.  
Midwives in this study believed in the importance of nutrition during pregnancy and their 
role in providing advice and therefore their need for more nutrition education and 
specific guidelines. The realisation by the midwives of the need to provide evidence-
based, consistent advice is understandable. There is currently an overwhelming 
amount of nutrition information available in the media, particularly on the Internet, 
with many confusing messages that are not scientifically proven. Nutrition science 
continues to develop and new information is constantly emerging. This presents 
challenges for busy midwives. Formal updates from official organisations such as the 
ACM and their workplaces would ensure midwives are up-to-date with the latest 
evidence-based advances in nutrition. Prior research has also shown that midwives’ 
knowledge and confidence could be improved through compact training (Barrowclough 
and Ford 2001, Basu et al. 2014). Unfortunately, there is lack of the availability or 
provision of such intensive training in Australia (State of Queensland Queensland 
Health 2015).   
Strategies for providing continuing education (e.g., online nutrition education) have 
some advantages, such as: reaching a wide audience with high-quality content; being an 
efficient, relatively low-cost method of delivery; providing convenient, self-paced study; 
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and being effective at building capacity. However, it requires funds to develop and 
sustain (Dimaria-Ghalili et al. 2013). Unless there are initiatives from the government 
and the professional bodies to provide such training, continuing nutrition education for 
health professionals will remain a challenge.  
At the time of administrating the survey, the only available dietary guidelines were the 
Australian Dietary Guidelines (2003, revised in 2013) which were general guidelines and did 
not include advice specific to particular health professionals, such as midwives (who are 
not extensively trained in nutrition), on how to provide nutrition advice to pregnant 
women. In 2012 and 2014, Australia released its first National Antenatal Clinical Guidelines 
(Australian Health Ministers’ Advisory Council 2012, Australian Health Ministers’ 
Advisory Council 2014). A small number of the midwives expressed reservations regarding 
guidelines tailored to midwives’ needs and one midwife exhibited a lack of confidence 
in current dietary guidelines, which may reflect a tension between her personal views and 
her professional role. Future research could explore the views of midwives on the 
National Antenatal Clinical Guidelines; the support midwives should receive to incorporate 
the guidelines into midwifery practice; and the extent to which they are consistent 
with their expectations of their professional roles.  
5.6.1 Limitations and strengths 
While the response rate was low (6.9% of the members of ACM), it was similar to a previous 
study conducted with this cohort (Biro et al. 2013). Online surveys tend to have lower 
response rates compared to mailed surveys (Leece et al. 2004). The majority of the midwives 
were of mature age. Therefore, many were not able to provide the details of the nutrition 
education they received during their midwifery education several decades earlier. This may 
be due to the use of open-ended questions to obtain such data. The authors chose to use open- 
ended questions to give the participants the freedom of reporting their own 
experiences instead of providing limited certain answers. The use of both quantitative and 
qualitative data is a strength of this study. Quantitative data revealed that about 80% 
of the midwives received some nutrition education during midwifery education and/
or practice but the qualitative data highlighted the shortcomings of this education. The 
varying responses to the various questions eliciting midwives’ perceptions and needs did 
not permit exploration of associations of such responses with demographics or work 
characteristics of the participants. 
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5.6.2 Practical implications 
National general recommendations can be made to include nutrition in a systematic way in 
midwifery programmes through the Australian Nursing and Midwifery Accreditation 
Council. Midwives need continuous support from official and trusted organisations, such as 
the ACM and their workplaces, to provide them with regular evidence-based nutrition 
updates, especially in terms of contemporary issues such as obesity. These recommendations 
can be applicable internationally through similar official midwifery organisations.  
5.6.3 Future research 
Younger midwives were under-represented in this study; future research should focus on 
investigating: newly graduated midwives’ perceptions of nutrition education received during 
midwifery education, and learning objectives regarding nutrition education within midwifery 
programmes to explore if skills to deal with challenging issues such as obesity are included in 
the curricula. Future studies also might explore the actual nutrition education being provided 
in midwifery programmes and how to make changes to curricula to facilitate the 
incorporation of nutrition education and the range of information that women seek from 
midwives, to ensure that the nutrition education within programmes is relevant. 
5.7 Conclusion 
Australian midwives may not be adequately prepared to provide nutrition advice, a role that 
is increasingly important due to greater number of pregnant women with nutrition-related 
issues. Limited coverage of nutrition within midwifery or continuing education was reported, 
with personal initiatives undertaken to address nutrition information gaps. A more systematic 
approach aimed at ensuring all midwives have the basic nutrition knowledge and skills they 
require to provide nutrition advice to pregnant women, as outlined in the new Australian 
Antenatal Clinical Guidelines, is required. 
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6 MIDWIVES’ ROLE IN PROVIDING NUTRITION ADVICE DURING 
PREGNANCY – MEETING THE CHALLENGES? A QUALITATIVE STUDY 
6.1 Preface 
This chapter follows from the quantitative part (Chapters 4 and 5) of the practitioners’ arm 
(i.e. midwives) in achieving the overarching aim of this thesis, which is exploring the role of 
midwives in providing nutrition advice during pregnancy. The aim of the quantitative part 
was to reach a large number of the midwives and to generate objective data about their 
nutrition knowledge, attitudes, practices and education.  
This qualitative study, with a sub-sample of the midwives who participated in the survey 
described in Chapters 4 and 5, aimed to gain more understanding of how midwives perceived 
their role in providing nutrition advice to pregnant women. As was explained in the 
conceptual framework (presented in Chapter 3), role perceptions, barriers and facilitators, and 
the model of care may influence midwives’ behaviour of providing prenatal nutrition advice. 
This study represents the qualitative investigation of these factors. The study aimed to answer 
these specific questions: how do midwives within different models of care provide nutrition 
advice and what are the barriers and challenges they face when advising women about their 
diets; and what might help midwives face these challenges, overcome the barriers, and be 
more effective in supporting women make informed decision about their diets. The findings 
are key for future research and policy aiming to expand the role of midwives in this area or 
make it more effective. The following chapter will present the content of the second arm 
included in the mixed methods design of this thesis, namely, the educators’ arm (i.e. the 
midwifery coordinators). The chapter will include both the quantitative and the qualitative 
parts. 
Note: This chapter is a manuscript that was published in the journal of Nursing Research and 
Practice (see Appendix D) and is presented as it was published with minor modifications to 
conform to the University of Wollongong’ thesis guidelines. 
Citation: Arrish, J., Yeatman, H. and Williamson M. (2017). "Midwives’ role in providing 
nutrition advice during pregnancy – Meeting the challenges? A qualitative study." Nursing 
Research and Practice. 17:7698510, p. 11. DOI:10.1155/2017/7698510. 
Authors’ contribution: J. Arrish has main responsibility for study design, data acquisition, 
data analysis and interpretation, and writing, and submitting the manuscript. H. Yeatman and 
M. Williamson contributed to the conception of the study, analysis and interpretation of the 




This study explored the Australian midwives’ role in the provision of nutrition advice. Little 
is known about their perceptions of this role, the influence of the model of care, and the 
barriers and facilitators that may influence them providing quality nutrition advice to 
pregnant women. Semi-structured telephone interviews were undertaken with a sub-sample 
(n=16) of the members of the Australian College of Midwives who participated in an online 
survey about midwives’ nutrition knowledge, attitudes, and their confidence in providing 
nutrition advice during pregnancy. Thematic descriptive analysis was used to analyse the 
data. Midwives believed they have a vital role in providing nutrition advice to pregnant 
women in the context of health promotion. However, this was not reflected in the advice 
many of them provided, which in many accounts was passive and medically directed. The 
extent and efficacy of their role appears to be challenged by many structural barriers. 
Midwives suggested facilitators that may assist in overcoming these challenges. Midwives 
need assistance, support and guidance to provide holistic nutrition advice that assists women 
to achieve healthy pregnancies. A collaborative approach between midwifery bodies, 
nutrition and education experts, and maternity care services may provide an effective way 
forward.  
















6.3 Introduction  
The short and long term impacts of maternal diet on the health of the mother and the foetus 
are widely documented (Brantsæter et al. 2014, Davies et al. 2016). Pregnant women’s 
dietary behaviour is influenced by interpersonal, institutional ,and community factors (Fowles 
and Fowles 2008). Nutrition knowledge is one of those numerous factors that may affect 
women’s diet (Fowles and Fowles 2008) and pregnant women are perceived to be more 
receptive of nutrition information during pregnancy (Szwajcer et al. 2005). Nutrition 
education during pregnancy has been linked to positive maternal and infant outcomes 
(Thangaratinam et al. 2012), especially among overweight and obese women (Dodd et al. 
2014). In spite of these positive links, the provision of nutrition advice by antenatal care 
providers is not common practice (de Jersey et al. 2013). In the literature, this lack of 
engagement with women in discussing their diet has been attributed to health care providers 
being challenged by factors such as limited time, resources and education (Lucas et al. 
2014a).  
Midwives are health care professionals perceived to be in a unique position to provide 
nutrition advice to pregnant women due to their usual contact with the women via antenatal 
appointments. Moreover, health promotion and education are considered among the most 
important activities that midwives perform with pregnant women as advocates for health and 
wellbeing rather than managers of diseases (Beldon and Crozier 2005). However, studies in 
the United Kingdom (UK) (Lee et al. 2012) and Sweden (Wennberg et al. 2014) reported that 
midwives struggle to provide dietary advice, especially in the context of health promotion 
and on challenging issues such as obesity, despite acknowledging it as part of their role (Lee 
et al. 2012).  
A recent Australian quantitative study reported that the majority of the midwives believed 
that their role in providing nutrition advice is significant and the majority reported providing 
nutrition advice to pregnant women. However, some midwives provided written comments 
specifying barriers such as lack of time, resources and the model of care currently utilised as 
affecting their provision of such advice (Arrish et al. 2016a).  
This study aimed to gain further understanding of midwives’ perceptions of their role, 
particularly: the effect of the model of care on the way they provide nutrition advice; the 
barriers that hinder their role, and the facilitators that may help them to provide better 
nutrition advice to pregnant women. These insights will contribute to pregnant women 
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receiving quality nutrition advice and support to help them make informed decisions about 
their diets. 
6.4 Methods  
6.4.1 Design  
A qualitative descriptive approach was undertaken to gain an in-depth understanding of 
midwives’ perception of the importance of nutrition, how they learnt about nutrition, and how 
they educate women. The approach is useful when the aim of the research is to describe 
participants’ experiences and perceptions, as is the aim of this research (Neergaard et al. 
2009). In the process of analysing the data and presenting them, there is rich and 
straightforward description of the participants’ experiences or related events (Neergaard et al. 
2009). The analysis in this approach allows for reasonable interpretation but the researcher 
stays close to the data and participants’ own language (Neergaard et al. 2009). Semi-
structured telephone interviews were employed. The interviews were flexible in style, 
structured around an interview guide and also included other probing questions that may arise 
during the interview. The questions were open-ended in nature, allowing respondents to give 
their answers in their own words and to express their ideas and opinions. The purpose of a 
semi-structured interview is to generate rich and candid data that lead to a deeper 
understanding of an issue (O’Leary 2004). 
6.4.2 Sampling and participants  
The participants were a convenience sub-sample of the members of the Australian College of 
Midwives (ACM) who participated in an online survey about midwives’ nutrition knowledge, 
attitudes, and their confidence in providing nutrition advice during pregnancy in 2012 (Arrish 
et al. 2016a). 
6.4.3 Recruitment 
In the participant information of the midwives’ online survey, an introduction about follow-
up interviews was provided and a note was also included at the end of the survey. Midwives 
were directed to a separate page to indicate their consent to be contacted for the follow-up 
interview and to provide their contact details (i.e. names and email addresses). The intention 
was to gain the views of midwives across different ages and experiences. Therefore, the 
participants were asked to indicate their age category (i.e. younger than 35 or older than 35) 
and include their years of experience. The invitations for the interviews (including the 
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participation information sheet and the consent form) were formally sent in October 2012 to 
the midwives who had indicated their consent to being contacted for the follow-up. The 
participant information sheet explained the aim of the study, its significance, what the 
participants will do, the approximate time that will be taken for the interviews, and the 
participants’ right to refuse to participate or withdraw from the study with their data at any 
time without any effect on their relationship with the University of Wollongong or their place 
of employment. The participants were offered the opportunity to review their transcripts if 
they wanted. How the data will be disseminated was also explained. The participants were 
also given the details of the ethics committee of the university who they could approach with 
any concerns. They were given the opportunity to ask any questions at any stage. Reminders 
to non-respondents were sent in November 2012 and January 2013. Participants who returned 
their signed consent forms were sent a form to: indicate their preferred option for the 
interview (Skype or telephone), provide their phone number if they chose the telephone or 
their Skype account’s details if they chose Skype, and provide their preferred dates for the 
interview. 
6.4.4 Data collection 
The primary researcher (JA) conducted the semi-structured telephone interviews between 
October 2012 and March 2013. The interviews were audio-recorded. The length of the 
interviews averaged 21 minutes. The main questions that were used as a guide during the 
interviews were as follows:  
(1) Can you please describe the model of care you follow/practise as a midwife? 
(2) I would be interested to hear your views of how food selection and nutrition 
during pregnancy could influence pregnancy outcomes. 
(3) What are the most important food issues that you usually discuss with pregnant 
women during their antenatal visits? What are the issues that should be discussed 
from your point of view? 
(4) In what ways do you think your model of care affects the way you provide 
nutrition advice? 
(5) Please describe for me the role you think midwives should have in regard to 
providing food-related or nutrition advice to women during pregnancy?  
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i. What preparation do you think midwives receive to provide such 
advice?  
ii. What are the barriers that midwives encounter in relation to 
providing such advice? 
iii. What guidelines or sources of information are available to 
midwives relating to providing nutrition information to pregnant 
women? 
(6) What might assist midwives to provide better services for pregnant women in 
regard to food-related or nutrition advice? 
(7) Would you like to add anything else? 
 
Further questions or prompts derived from the interviews were used as relevant. The 
interview guide was developed by JA. The development of the guide was informed by the 
literature and the aim to deepen the understanding of the findings of the survey. The co-
researchers, two experts (midwifery and public health), and a dietitian reviewed the interview 
guide to determine its relevance to achieve the aims of the study.. 
6.4.5 Data analysis 
All interviews were transcribed verbatim by a professional transcriber. The interviews were 
then checked for accuracy by the primary researcher (JA). The Software QSR International’s 
NVivo11 was used to manage the data. Thematic descriptive analysis was used (Braun and 
Clarke 2006). The transcripts were read and reread by JA to ensure familiarity with the data 
and the audio recordings were referred to frequently to interpret the answers in their actual 
context. Open coding of the transcripts was undertaken inductively. Two researchers (JA and 
MW) undertook independent coding to ensure agreement of coding and establish validity. 
When disagreement existed, the coding was discussed between the researchers until 
consensus was reached. JA completed the analysis, organised the descriptive themes, and 
verified them with all co-researchers. 
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6.4.6 Ethical considerations 
The University of Wollongong Health and Medical Human Research Ethics Committee 
approved the study (HE12/009). In the participation information of the online survey, the 
interested midwives were assured that their personal details would be secure if they decided 
to participate and their anonymity would be reserved. All participating midwives sent their 
signed consent forms either by email or through the post via the means of pre-paid envelopes. 
A verbal confirmation was also indicated at the beginning of the interviews. 
6.5 Findings  
6.5.1 Participants 
Fifty-two midwives consented to be contacted for the interviews and provided their contact 
details. Nineteen midwives signed their consent forms and sent them back but three midwives 
did not send the forms of dates and other details despite multiple contacts. Hence 16 
midwives (all of which were female) participated in the study. All, but one, midwives were 
older than 35 years of age. The participants’ years of experience ranged from 2 years to 37 
years. Table 6.1 shows the models of care that the midwives specified they were employed in. 
The midwives worked in a variety of settings including public hospitals, private hospitals, 
private practice, hospital and community antenatal clinics, and birth centres. Some midwives 
had one role, while others had more than one role. For some midwives, antenatal care was 
their main area of work and expertise while others rotated through different areas (i.e., 
birthing suite and postnatal care). Some midwives worked individually while others worked 
in teams. Seven of the midwives specified that their models provided continuity of care, 
while eight midwives did not work in continuity of care models but rather provided 












Table 6.1: Midwives’ specified models of care 
Midwife number Models of care as specified by the midwives 
Midwife 1 The team leader, midwifery-led model of care/continuity of care. 
Midwife 2 Lactation consultant/also has a private practice/does antenatal care but works mostly in 
postnatal care. 
Midwife 3 Caseload/continuity of care. 
Midwife 4 Community-based model/continuity of care. 
Midwife 5 Hospital/rotate through different areas and does antenatal clinic/fragmented care/had been 
doing antenatal care for a few months. 
Midwife 6 Private hospital/see women at booking only. 
Midwife 7 Midwifery-led care/continuity of care. 
Midwife 8 Hospital/midwifery educator/does antenatal clinic/fragmented care. 
Midwife 9 Private practice for an obstetrician/fragmented care. 
Midwife 10 Hospital/rotate through different areas/fragmented care/also a clinical midwife for 
midwifery model of care for Aboriginal and Torres Strait Islander women. 
Midwife 11 Public hospital/fragmented care/mainly antenatal care in an Aboriginal health clinic and a 
midwives’ clinic in the country/also has private practice. 
Midwife 12 Community-based/continuity of care. 
Midwife 13 Team midwifery/birth centre/continuity of care. 
Midwife 14 Hospital/educator/does antenatal classes/used to work in clinical area. 
Midwife 15 Multidisciplinary team of midwives with residents and consultants/rotate through the 
clinic/fragmented care. 
Midwife 16 Midwifery Group Practice (Caseload)/continuity of care. 
 
6.5.2 Perceptions of midwives’ role in providing nutrition advice 
The majority of the participants perceived the provision of nutrition advice to pregnant 
women as a vital part of the midwives’ role. They considered that midwives have a unique 
opportunity to do so as they are the health professionals who have the most contact with 
pregnant women. Some midwives indicated that this opportunity would be greater in a 
midwifery-led continuity of care model. 
I think midwives are health promoters....Health educators….I think midwives have a 
unique opportunity to engage with women at that level and if you’re providing, if 
you’re a continuity of carer, so that means that a woman’s having care from a known 
midwife then basically throughout the pregnancy you can establish a relationship of 
trust and respect, and then you can work with the women more closely with regards to 
their specific lives.... support her to provide good nutrition for her family. (Midwife 1) 
There was a general consensus that midwives are the ‘first port of call’ and not the experts, so 
they provide general or basic nutrition advice within the context of health promotion and 
primary health care. Providing nutrition advice for specific or complex issues is the role of 




I think midwives are the first port of call…. I think the midwives can provide the basic 
information and if there is a particular problem or if there’s a lady [who] has got a 
particular dietary problem that’s when you would refer to a specialist, a dietitian. 
(Midwife 2) 
Despite believing in their role in providing nutrition advice, some midwives pointed out that 
the extent of this role either depends on the model of care or practice setting, or is largely 
restricted by many barriers such as time and model of care.  
Well, in an ideal world pregnant women in Australia would have midwifery-led care 
... from conception right through pregnancy til 6 weeks afterwards…. So it’d just be a 
gradual osmosis of information throughout the pregnancy on diet and, you know, 
alcohol and nicotine and it’d just be gradual. (Midwife 14)  
6.5.3 Effect of model of care on the provision of nutrition advice 
6.5.3.1 Continuity of care versus fragmented care 
Midwives in midwifery-led continuity of care models believed that the best advantage of 
their model of care was the ability to build a relationship with the women based on trust, 
respect and confidence. In this context, the woman would feel comfortable talking about her 
dietary behaviour with the midwife and the midwife would feel comfortable approaching the 
woman to provide woman-centred advice. They also thought that continuity of care models 
allowed more time for the provision of verbal, gradual and deeper nutrition information that 
could be absorbed by the woman.  
….I’ve got a lot of time to spend with them.…I get the feeling that they trust me and 
that they would trust my advice….Because I see them regularly, I can give them just 
bite size amounts of information which can be absorbed quite well rather than great 
lumps of stuff. Also most of it’s a verbal education therefore there’s not all the written 
stuff so I’m not relying on their literacy skills. (Midwife 12, Community-
based/continuity of care model) 





Well, it’s very important to me as a practitioner… that I’ve done everything that I can 
antenatally to get the best outcome at the birth because most of my clients are home 
birthers….So I want them to be really healthy, really well nourished, really strong, 
prepared for labour, so everything goes as smoothly as possible. (Midwife 7, 
Midwifery-led care/continuity of care) 
Some midwives discussed customising their advice and messages according to their 
perceptions or assumptions of the women they took care of. 
I think in that context of the birth centre generally women are well educated. It’s 
really just reinforcing what a lot of women know…. (Midwife 13, group practice/birth 
centre/continuity of care) 
Midwives employed in public hospitals or the private sector in traditional fragmented models 
of care and not continuity of care midwifery models, on the other hand, felt affected by many 
factors in the way they provided nutrition advice. Most signalled that their model of care did 
not allow enough time, opportunities, or early involvement to build a relationship with the 
women and provide effective education. 
...if you know that you’re going to see them a few more times, then you can actually 
build a relationship and then start to build up your rapport and their trust in you to 
the point where they’re going to be willing to accept what you have to tell them. 
(Midwife 5, hospital/rotating through all areas and does antenatal clinic/fragmented 
care) 
One midwife working with an obstetrician in a private hospital mentioned being restricted by 
his practice and beliefs in the way she advised women about nutrition. She also thought that 
she would be more forthcoming in discussing nutrition if she was working in the public 
sector. 
…[the obstetrician] was popular…I had to be mindful of what he felt and the way he 
worked and therefore I didn’t want to upset anybody commenting on their weight or 
giving them advice if it was unasked for….So if somebody asked me or made a 
comment about being overweight, what can I do about it, then I would offer it, but I 
didn’t volunteer it. (Midwife 9, private practice for an obstetrician/fragmented care) 
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A few participants presented their model of care as a holistic model looking at the women ‘as 
a whole’. They expressed the view that the health of the women is affected by many factors, 
and nutrition can affect the woman’s health and that of her baby and family in many ways 
during and beyond pregnancy. In comparisons to other health professionals such as doctors 
and dietitians, one midwife thought that midwives generally focused more on nutrition 
education compared to doctors, while another acknowledged that her technical knowledge is 
limited compared to a dietitian but this suited the low level of literacy of the women she 
worked with. 
….I think, in some ways, the fact that I don’t have a lot of the really technical 
scientific knowledge around nutrition maybe doesn’t actually matter that much in the 
sense that for many of my clients their own…literacy skills can be quite limited and 
their language skills can be quite limited. So actually keeping things really, really 
succinct and simple is quite important in providing meaningful education…(Midwife 
4, community-based/continuity of care model) 
All midwives agreed on the importance of nutrition during pregnancy and were generally 
aware that it has impacts on the health of the mother and the baby. However, not all 
midwives could name specific pregnancy outcomes affected by nutrition behaviour and food 
selection of pregnant women.  
Some midwives viewed nutrition as the ‘first medicine’, so they tended to favour food over 
supplements when discussing nutrition issues with pregnant women, especially as it was 
believed that women were commonly more receptive of nutrition messages while pregnant. 
So in terms of just women in pregnancy I think our team’s attitude was that nutrition 
should be the first medicine….So then if you’re looking at say a woman who has low-
ish iron stores at the beginning of pregnancy then we’re looking at foods to increase 
her iron source…we’re also looking at micronutrients in food as opposed to going to 
the chemist and buying a tablet. (Midwife 1) 
Poor nutrition during pregnancy was believed to be linked to outcomes such as: preterm birth, 
large babies, post-partum haemorrhage, overweight, obesity, neural tube defects, anaemia, 
gestational diabetes, limited choice of model of care, miscarriage or stillbirth due to listeria, 
and for the baby to be prone to chronic diseases later in life. Good nutrition on the other hand 
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was linked to better health for the mother and the baby, managing pregnancy outcomes, and 
preventing complications such as gestational diabetes. 
Nutrition was not routinely discussed, especially in a comprehensive manner. All midwives 
discussed nutrition issues on some level; however, on closer examination many midwives 
used generalised or passive approaches, where they considered the provision of written 
information sufficient, especially in terms of healthy eating advice for women they perceived 
or assumed to be healthy women.  
So in terms of information about nutrition on their booking, we would give women 
information about nutrition on booking, a written pamphlet. It was generated from 
Better Health; Victoria has a Better Health channel which gave a good overview. 
(Midwife 1) 
There was more focus on certain aspects of nutrition during pregnancy, especially those 
related to biomedical knowledge and blood tests when suspecting a deficiency or managing 
an issue. This approach was in contrast to midwives’ perception of their role in providing 
nutrition advice as health promoters and followers of a holistic approach. 
…I suppose the main one was in the birth centre context that we tend to have more 
discussion over is anaemia. So the influence is the woman’s iron is staying down low, 
of course you’ve got the potential for either being affected if, you know, they have a 
normal blood loss or the risk of you know, postpartum haemorrhage, recovery, long 
term breastfeeding, you know, so we talk in those contexts if we find that someone’s 
iron is down low…The other dietary aspects, so within the anaemia realm you know, 
you’re looking at women who maybe are vegetarian so making sure women have a 
very well rounded base with a vegetarian and supplements, so all of those things. 
(Midwife 13) 
Some midwives had an active and individualised approach to discussing nutrition with the 
women, where they provided verbal advice and did not merely depend on written 
information. These midwives reported they discussed the woman’s diet and provided advice 
accordingly. 
While some midwives focused on certain nutrition aspects relevant to the women they 
provided care for (e.g., alcohol), others reported they abstained from discussing some aspects 
of nutrition (e.g., listeria and folic acid, or reducing consumption of caffeinated drinks and 
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junk food). This was based on their assumptions of women’s prior knowledge of the topic. 
Midwives made assumptions about a woman’s status and attitudes (i.e. perceiving the woman 
to be motivated, well, or educated). Also, as a result of late professional encounters with the 
women, midwives reported assuming they were already informed (either the women had 
sought information themselves or had received information earlier from other health 
professionals). 
In terms of weight issues, not all midwives mentioned discussing weight with the women, 
and some among those who reported doing so, did not address it in-depth or directly. Among 
the reasons mentioned was avoidance of causing worry to the women and trying to minimise 
the guilt around weight gain. 
…I guess I try and minimise the guilt factor in how much weight they put on because 
there’s such a wide range and as long as they’re healthy. (Midwife 2) 
Some midwives indicated that if they had more time, knowledge and resources, they would 
like to focus more on promoting healthy eating in general and specific aspects related to 
pregnancy (e.g., obesity and diet for women from different cultural backgrounds). They 
indicated they believed that providing adequate support to women to improve their health 
was important as pregnancy is a great time to do so. 
6.5.4 Preparation to provide nutrition advice 
Half of the midwives believed that the coverage of nutrition during pregnancy within their 
midwifery education was non-existent or limited. If they recalled having received such 
pregnancy nutrition education, they remembered it as being mainly focused on basics and 
lacking variation. Some of those midwives indicated that they gained most of their 
knowledge through work experience and communicating with other health professionals such 
as dietitians, a process which was perceived to be more difficult than being taught in a formal 
manner. 
Some midwives reported receiving nutrition education during their initial education, either in 
nursing or midwifery education. However, nutrition education was perceived as like any 
other area where learning is life-long and it needed continuing education. 
…I mean I’ve been a midwife for a long time and I also did general nursing first. 
So…in my general nursing there was fairly good,...education on nutrition but it’s a 
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long time ago. And then it’s really just what I've read…and I think I’ve got knowledge 
gaps as well, so…I think all midwives should have ongoing education in nutrition 
because,…things change and we learn new information and that’s not 
necessarily,…spread to the people working in the work place. (Midwife 10) 
Most of the midwives in this study were of mature age and some mentioned being trained 
through hospitals. Many acknowledged that they were not aware of the nutrition education 
provided in Australian midwifery courses offered at universities but hoped that there is 
inclusion of current nutrition-related issues and specific issues such as food intolerances and 
special diets. However, one midwife who was trained through hospitals had also done a 
Bachelor of Midwifery in the university system. She undertook a designated unit on nutrition 
but reported it had focused more on breastfeeding than on maternal nutrition. 
There was a general view that Australian midwives do not receive adequate formal nutrition 
continuing education or support while practising, perceiving this as a reflection of nutrition 
being a neglected area. Midwives especially remarked that there was a lack of continuing 
education activities or opportunities for education about nutrition during pregnancy in the 
broad sense. Nutrition issues were reported to be threaded into other issues rather than 
presented separately at conferences or during in-service education. The focus of the limited 
education that is available was perceived to be in relation to particular groups or issues (such 
as obesity), reflecting issues with a high public focus. 
…in recent years, with the obesity issue it’s come back into the focus a whole lot more 
now. I mean there was a big focus a few years ago with listeria…there was a big push 
on…providing a whole list of foods to be avoided and then that sort of…went off the 
radar a bit and then it’s come back in again…it’s very limited, extremely limited. 
(Midwife 8) 
Midwives considered self-directed learning (SDL) an essential part of their job and it was 
their responsibility to update their nutrition knowledge and practice. However, it was 
commented upon that lack of mandatory education might have led to more reliance on self-
directed learning. This was problematic as it was believed that midwives would need to be 




…as a midwife in Australia, I don’t know that a lot of time is given to nutrition in 
pregnancy… it’s behoven on the midwife to go get and find more information, to find 
resources to support information to give women. (Midwife 1) 
One midwife highlighted that continuing nutrition education should be a shared responsibility 
between midwives and their employers. 
I think it’s the responsibility of both the employer and the midwife herself to make 
sure that they’re up to date with the knowledge that they need for their practice 
and…to keep abreast of…research that’s coming out and changes in guidelines and 
those sorts of things. (Midwife 4) 
When asked what guidelines or sources of information are available for midwives to provide 
nutrition advice, most midwives referred to written information they usually provided to 
pregnant women. Half the participants relied on guidelines and/or government resources 
(e.g., brochures, booklets, and websites) specific to the state or territory in which they 
worked. A few referred to national sources such as the National Health and Medical Research 
Council dietary guidelines and ACM or international guidelines or resources such as the 
National Institute for Health and Care Excellence guidelines. 
Midwives lacked awareness of any guidelines or specific resources available especially for 
midwives to guide them in providing nutrition advice to pregnant women, with one midwife 
suggesting that academics should develop such guidelines or resources. 
…as far as I know there’s not actually any guidelines to guide midwives along 
nutrition….Certainly not in the midwifery guidelines. There’s a vague mention of it in 
one of the elements in the midwifery practice guidelines but it’s vague and not specific 
about how to teach or how to educate or how to get your information or anything 
else….It’s just saying that you should give good nutritional advice. (Midwife 12) 
The reliability, validity and layout of sources of information used seemed important to 
midwives, especially when using online and non-governmental resources. Midwives 
commented that availability of the resources does not guarantee that midwives or women 
would access them. 
Other sources of nutrition information were also mentioned by the participants, such as 
talking with dietitians, journal articles, resources provided by hospitals (e.g., handouts, 
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databases) or provided to hospitals in commercial packages (e.g., Bounty bag), and 
midwives’ experiences. 
Some midwives highlighted issues or problems with such guidelines and resources; for 
example, the written resources were often focused on food hazards more than health 
promotion and polices were slow to respond to change. 
6.5.5 Barriers midwives encounter in the provision of nutrition advice 
The majority of the midwives, especially those involved in fragmented models of care, 
defined time constraints as one of the major barriers affecting their activities when it came to 
providing nutrition advice. Midwives in continuity of care models also commented on time 
constraints. From their perspective, midwives saw the public health system as providing 
limited time to engage with pregnant women in regard to nutrition, with some comparing 
their current privileged situation with previous experience in fragmented care.  
Midwives commented that discussing nutrition took place usually at the booking visit, where 
the length of the visit was disproportional to the amount of work the midwife had to do and 
the amount of information the midwife had to convey to the women. 
Well, I think time, if you work in a busy public hospital, time’s the number one…they 
have to do so much. Like, for instance, in a booking interview…, at our hospital, when 
you see a woman for the first time it’s an hour and a half interview and in that hour 
and a half you have to do so much, you’ve got to do their mental, physical, social 
history, psycho-social history, domestic violence screen, so many different things, and 
to throw nutrition into there, it’s important but it’s easily missed because of…all the 
paperwork, the documentation you have to do….(Midwife 14) 
One midwife highlighted that lack of time in public hospitals was not only an obstacle to 
provide the information to the women but also an obstacle for the midwife to update their 
knowledge, allocate resources, and access experts who can provide such resources. This in 
turn can lead to a passive approach when conveying nutrition information. 
…in the public system everything is tightening up a lot. So time restricts you not only 
giving your patient care and having time for the education but it’s also time for 
updating your practice, finding out new information, finding the brochures, accessing 
the dietitians and the people within the health system, the Allied Health people that 
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could provide that information for you. So very much you tend to fob people off and 
sort of say, well you’ll need to go and find that from there or you’ll say well do an 
Internet search, you’ll probably find that information there. (Midwife 12) 
Midwives pointed out that lack of relevant and reliable nutrition education resources (such as 
handouts and web sites to refer women to or for the midwives to resource accurate 
information or continuing education from) may hinder their role in the provision of effective 
nutrition advice to pregnant women. This was particularly highlighted by midwives working 
with women from diverse linguistic and cultural backgrounds. 
…it’s not just because I work with Aboriginal women. I think it’s working with women 
from culturally and linguistically diverse backgrounds, is that the actual resources 
that we have are very…targeted at middle class Caucasian women that have 
reasonable literacy skills ….And that’s, having resources that aren’t sort of targeted 
at a broader range group I think is part of the challenge…That would be from sort of 
a systems point of view. (Midwife 4) 
Lack of nutrition knowledge was signalled by some midwives as a challenge to providing 
meaningful nutrition advice, especially lack of knowledge of other cultures’ food choices. 
…we get a lot of Asian women and African women in our community because…we 
have refugees that are relocated in our area. They actually struggle quite a lot. Well, 
we don’t understand their culture anyway….So their foods, because they are quite 
different to ours…I’m not sure how we would manage, cross that sort of cultural 
barrier. So certainly there’s that barrier. (Midwife 12) 
On the other hand, one midwife indicated that midwives are challenged by other sources of 
nutrition information, their reliability, and whether the mother trusts the midwives or those 
resources. 
… As a midwife you’re competing with other sources of information and you don’t 
know whether they’re valid or…you don’t know how reliable they are and you also 
don’t know where…the woman’s choosing to put her trust… who she’s going to...rely 
on. (Midwife 5) 
Other constraints related to the health system identified by the midwives included the model 
of care (as previously described) and late encounter with pregnant women. 
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… I think the restrictions are the fact that we don’t see them ‘til later in the 
pregnancy...Not ‘til about 13 weeks…well diet’s important the whole way through 
but…that first trimester’s already gone….And you sort of wonder how they’ve been 
eating that whole time…by the end of the first trimester that baby’s fully formed and 
just needs to grow so it’s so important what they eat but we don’t get hold of them 
until after that. (Midwife 3) 
Many midwives commented that provision of the nutrition advice would be variable as it 
would be subject to midwives’ attitudes, such as their interest in nutrition (or lack thereof), 
and their perception of its importance, and even their ability to be an appropriate role model. 
The problem is…if people are going to be discussing nutrition with mums, there needs 
to be an intrinsic interest there…I’m really disappointed when I see midwives with 
higher BMIs [Body Mass Index] trying to give out dietary advice, so really that 
midwife can’t take it herself so how can she be passing it on? (Midwife 11) 
Approximately, one in three of the midwives pointed out women’s knowledge and attitudes 
as barriers to the provision of effective nutrition advice. ‘Lack of knowledge’ referred to 
foundational knowledge provided by subjects taught in secondary education and lack of food-
related skills (i.e. how to make healthy choices, shop, budget, and prepare a meal). Attitudes 
included: lack of motivation to change dietary behaviour, lack of emphasis on diet compared 
to other issues (e.g., birth), body image (positive or negative), non-compliance (e.g., with 
gestational diabetes diet), guilty feelings; or fear of harming the baby. 
Social determinants of health for the women, such as socio-economic status, environment 
(i.e. access to healthy and affordable food, and access to allied health care services in remote 
areas), language and literacy, and culture were also barriers mentioned by the midwives as 
obstacles to the provision of effective nutrition advice to pregnant women. 
The other thing is I think as midwives we are very conscious that sometimes the 
women that we’re dealing with come from difficult circumstances so, you know, 
buying fresh fruit and vegetables might be difficult or cooking in your facility might 
be difficult, so you tend to opt for the easiest option and that often isn’t the best in 
terms of nutrition….That’s where… the social determinants of health affect a 
midwife’s ability to engage with a woman in regards to her nutrition…. (Midwife 1) 
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It was identified by a midwife that it is quite challenging to explain the concept of risk to 
women with lower education status as it may affect their reaction to the advice provided. 
…we do talk about the concept of risk …. But many women have no antenatal care, do 
drink throughout their pregnancy, do smoke, baby’s not breastfed, baby’s put straight 
onto the bottle and that baby will still chart nicely along a growth chart, will still do 
OK at school, will still be born and look normal and be of a good weight and so that’s 
a really difficult, I think that’s a challenge ...Because the concept of risk is so 
abstract…. I think the expectations we have of clients to really understand that is, at 
times might be a little bit unrealistic….(Midwife 4) 
Midwives also referred to women’s family and work commitments or incorrect advice from 
relatives as hurdles affecting their provision of nutrition advice. 
The other challenge we have is the grandmothers...And they’re going… I ate 
whatever I felt like and you were fine so what’s the problem?... (Midwife 2) 
6.5.6 Facilitators that would help midwives provide better nutrition advice 
Midwives repeatedly commented that continuing education about nutrition issues or regular 
updates on the latest evidence-based nutrition information would be helpful for them to 
provide quality nutrition advice. However, they also stressed that continuing education or 
updates need to be provided by reliable sources such as the ACM and health services, as that 
would spare their time in navigating the abundant sources of information available. Online 
learning basic modules or courses and in-service education were frequently mentioned. 
A common strategy suggested by the midwives was collaboration with allied health 
professionals, especially dietitians as they were perceived as the ‘experts’ who had the 
training and the knowledge. Collaboration with the dietitians and other alternative or allied 
health professionals (e.g., naturopaths and physiotherapists) took many forms. For example, 
some midwives suggested that dietitians should be involved in developing useful resources 
such as handouts, DVDs, and websites that the midwives can then use to enhance their 
practice or reinforce the messages they provided to pregnant women.  
Other participants proposed that dietitians educate the midwives and the midwives can then 
pass this education to pregnant women. It was suggested that dietitians need to be involved in 
maternity care by participating not only in antenatal classes (as it was indicated this might be 
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late or may not capture all women) but also in antenatal appointments. One midwife even 
suggested the need for a permanent position for a dietitian in antenatal clinics, as regular 
hospital dietitians would not see pregnant women unless they had complex issues. This 
suggestion was based on her experience of having a temporary dietitian in her work place and 
how that was beneficial not only for pregnant women (who may need quick personal chats) 
but also for midwives who used talking with the dietitian as a source for up-to-date 
information. Having back-up dietitians in the community for pregnant women in the private 
sector was also recommended. However, it was realised that involving dietitians is a system 
issue that might involve time and cost.  
….there should be the ability for midwives to be in collaboration with dietitians or 
nutritionists…I know that’s time consuming and I know that it’s often hard to 
negotiate that and… [it] costs money, however, I think that would be the best way to 
do it. (Midwife 12) 
Another strategy to help in preparing midwifery students’ to provide better nutrition advice 
suggested by the participants was incorporating nutrition into midwifery education. Midwives 
also suggested specific attributes for this incorporation, including: as an in-depth compulsory 
designated unit in all midwifery programmes; in a broad way involving varied health 
professionals such as dietitians and naturopaths; and in a practical manner that meets the 
needs of practice in the real world. 
Midwives also recommended other strategies related to the provision of nutrition advice in 
the antenatal care context in general. This included: better funding; standardisation of 
information; availability of resources that meet the needs of young women, such as special 
applications and web sites to enable early dissemination of nutrition information; and taking 
on a preventive approach rather than a management one. Other facilitating strategies 
included: the availability of literacy appropriate resources; increase the awareness of 
guidelines; and doing more research to improve nutrition education provided to pregnant 
women. A few midwives proposed that more time needed to be allocated to antenatal visits, 
so midwives could provide meaningful nutrition education. 
Well, more time… at the end of the day if the midwives don’t have time to talk to 




This qualitative study explored Australian midwives’ perceptions of their role in providing 
nutrition advice, the effect of their model of care on this role, and what facilitated or hindered 
it. Midwives believed that they have a vital role in providing nutrition advice to pregnant 
women generally in the context of health promotion; however, this was not reflected in the 
advice many of them provided. The advice seemed in many accounts passive and more 
medically directed. Despite midwives’ beliefs in their role  in  this  area, the extent 
and efficacy of  this  role  appeared to be challenged by many barriers.  Midwives suggested 
some facilitators that may help overcome these challenges.  
The perception of midwives in this study was that providing nutrition advice to pregnant 
women was a vital part of their role. This is consistent with previous international literature 
and the quantitative results of the cohort from which this sample was recruited (Elias and 
Green 2007, Arrish et al. 2016a), especially in regard to providing holistic nutrition advice in 
the context of health promotion (Lee et al. 2012). Our findings also support the argument of 
Cheyne and Moreno-Black (2010) that midwives view food and nutrition as an integral part 
of the holistic care that underpins their midwifery model of care and as a means to maintain 
health and wellbeing. Similarly midwives in this study referred to viewing and using food as 
the ‘first medicine’ and as part of the holistic care they provided to pregnant women.  
Despite midwives’ belief in their role in providing general nutrition advice in the context of 
health promotion, this was not reflected in the generalised or passive approach many 
midwives in this study utilised in the way they conveyed nutrition information to pregnant 
women. They expressed a tendency to rely on written information as a means for providing 
advice, particularly for women perceived and assumed to be healthy. These findings reflect 
the finding of Bondarianzadeh et al (2011) who found that Australian midwives have an over-
reliance on written information and adopt mostly a passive approach when advising pregnant 
women about listeria. 
Midwives’ advice in this study was on many accounts medically directed or provided when 
suspecting a deficiency or managing an issue. These results further confirm the quantitative 
findings of this cohort (Arrish et al. 2016a) and concurs with international research that has 
reported pregnant women received nutrition advice from midwives only when there were 
health issues or concerns (Wennberg et al. 2013). Some midwives in this study refrained from 
or adopted a passive approach in discussing certain topics with pregnant women when they 
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perceived them to be motivated and educated. While such an approach may be considered to 
have merit, it is not based on evidence. Bookari et al (2017) found that a sample of mostly 
highly-educated and motivated Australian pregnant women had poor nutrition knowledge and 
dietary behaviour and suggested health care providers should not base their provision of 
nutrition advice to those women on such assumptions. 
The midwives’ accounts of the barriers and the challenges that restrict the midwife’s role in 
providing effective nutrition advice could be considered to be related to the health system or 
otherwise out of their control, citing issues such as: lack of time, lack of resources, limited 
basic and continuing nutrition education, and the effect of their model of care. These results 
are in line with earlier literature where insufficient time, resources and education were 
considered the main obstacles that impeded health care providers from educating pregnant 
women about nutrition (Lucas et al. 2014a).  
The midwifery philosophy is centred on building a relationship with the women and 
supporting and empowering them to make informed decisions that will improve their health 
and ultimately the health of the society (Australian College of Midwives 2004). This 
relationship forms the basis for establishing rapport, trust, respect and confidence with the 
women which were the pillars of effective nutrition communication according to most 
midwives in this study. This was especially highlighted by the remarks of most midwives 
providing continuity of care. Lack of time to establish a relationship was frequently referred 
to as a barrier by the midwives (mostly in fragmented care) to their engaging with pregnant 
women in discussing nutrition issues, especially sensitive topics such as weight gain and 
obesity, which is consistent with previous studies (Davis et al. 2012). Motivational 
interviewing has been suggested as an effective strategy that can be used by midwives when 
approaching women with regard to sensitive issues such as obesity or to overcome barriers 
related to the women, such as their attitudes, for example (Raymond and Clements 2013). 
Several participants also suggested nutrition or health promotion approaches may be effective 
but there was little indication that they were informed about what such approaches may 
involve or whether they had the necessary skill set for such an approach. 
Midwives suggested a number of facilitators to overcome the barriers that challenged their 
role in providing nutrition advice. Midwives requested continuing education in general 
nutrition. This may reflect their perceptions of the advice they needed to provide as ‘general’. 
They requested more education from reliable sources to feel supported and to reduce the over 
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reliance on SDL that was perceived to be dependent on time availability and midwives’ 
interest. They also requested collaboration with health professionals they considered the 
‘experts’. While such continuing education may be helpful in relation to the nutrition content, 
midwives did not identify the need for in-service education in relation to the skills necessary 
to promote nutrition to pregnant women or support their attempts to change their diets.  
Midwives in this study commented that they mainly relied on state-specific guidelines to 
guide their practice in providing nutrition advice but highlighted an absence of midwifery 
guidelines. National clinical guidelines have been developed in Australia since this study was 
undertaken (Australian Health Ministers’ Advisory Council 2012, Australian Health 
Ministers’ Advisory Council 2014). These guidelines specify that antenatal health care 
providers, including midwives, need to discuss nutrition at every antenatal opportunity by 
highlighting its importance, assessing maternal diets and providing advice in a holistic 
approach considering social determinants of health and referral to dietitians where 
appropriate. However, a recent Australian study examining women’s perceptions of antenatal 
care provided to them against those guidelines found weight gain and diet to be the areas 
raised the least (Waller et al. 2016). Midwives would need support on many levels if they are 
to discuss nutrition in an individualised and holistic approach, as specified by the current 
clinical guidelines. Intervention studies are needed to ascertain the best strategies to help 
midwives and other health care providers incorporate nutrition advice effectively into their 
practice and overcome common barriers.  
6.6.1 Limitations and strengths 
The nature of qualitative research limits its generalisability; however, this qualitative study 
enabled more understanding of midwives’ perceptions of their role in advising women about 
nutrition and the challenges that restricted this role. Even though only 16 midwives 
participated, they were from both public and private sectors and were engaged in various 
models of care. Saturation of data was reached at 16 interviews as no new ideas emerged. The 
majority of the participants were of mature age with less representation from younger 
midwives, reflecting the age profile of the midwifery workforce in 2012 (Australian Institute 




6.6.2 Future research 
Future research needs to involve interviewing younger or newly graduated midwives to 
explore their perceptions of their role in providing nutrition advice during pregnancy and 
their views of their educational preparations to provide such advice to cite any differences in 
this regard from the views of mature midwives interviewed in this study. 
6.7 Conclusion 
Although midwives in this study perceived providing nutrition advice to pregnant women as 
an integral part of their practice as midwives, this role was felt to be constrained by many 
challenges and factors mostly out of the midwives’ control. Midwives need structured 
assistance, support, and guidance to provide holistic nutrition advice that assists women to 
achieve healthy pregnancies. Changes in the policy of health care services were suggested 
such as: allowing more time for antenatal visits; encouraging continuity of care for all 
women; creating permanent positions for dietitians in antenatal clinics; and developing free 
online nutrition models and training packages for practising midwives by the professional 
organisations. A collaborative approach between midwifery bodies, nutrition and education 
experts and maternity care services should be considered to implement such changes. While 
this study was confined to Australia, the findings and recommendations have relevance to 
other countries that support midwifery services. 
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7 NUTRITION EDUCATION IN AUSTRALIAN MIDWIFERY PROGRAMMES: A 
MIXED-METHODS STUDY 
7.1 Preface 
In the preceding chapters (4, 5 and 6), the first arm (the practitioners’ arm i.e. the midwives) 
in the mixed-methods design of this thesis investigated practising midwives nutrition 
knowledge, attitudes, and confidence (Chapter 4); received nutrition education (Chapter 5), 
and their perceptions of their role in providing nutrition advice (Chapter 6). Chapter 7 
represents the second arm of this thesis, the education providers’ arm (i.e. the midwifery 
coordinators). It answers the fifth question of the research about what food and nutrition 
content and skills are being taught in midwifery programmes in Australia and whether this 
prepares midwives to provide effective nutrition education to pregnant women. This was 
undertaken through a mixed-methods study including both surveys and interviews conducted 
with the course coordinators of the Australian midwifery programmes. The study identified 
how nutrition is included in midwifery curricula, discussed the gaps, and suggested policy 
change and areas for further research. The next chapter outlines the overall discussion of the 
thesis, its recommendations, and conclusion.  
Note: This chapter been written and published during the course of this degree in the Journal 
of Biomedical Education (see Appendix E) and is presented as it was published with minor 
modifications to conform to the University of Wollongong’ thesis guidelines.  
Citation: Arrish, J., Yeatman, H. and Williamson M. (2016). "Nutrition education in 
Australian midwifery programmes: A mixed-methods study." Journal of Biomedical 
Education. 16:9680430, p. 12. DOI:10.1155/2016/9680430.  
The findings have been also presented as a poster presentation in the 31st International 
Confederation of Midwives – Triennial Congress in Toronto, Canada, 2017 (see Appendix 
H). 
Arrish, J., Yeatman, H. and Williamson M. (2017). "Making a difference through 
professionalism: The need for evidence-based nutrition in midwifery education." 31st 
International Confederation of Midwives – Triennial Congress. Toronto, Canada, 18–22 June 
2017.  
Authors’ contribution: J. Arrish was mainly responsible for study design, data acquisition, 
data analysis and interpretation, and writing and submitting the manuscript. H. Yeatman and 
M. Williamson contributed to the conception of the study, analysis, and interpretation of the 
data and the development of the manuscript.
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7.2 Abstract 
Little research has explored how nutrition content in midwifery education prepares midwives 
to provide prenatal nutrition advice. This study examined the nature and extent of nutrition 
education provided in Australian midwifery programmes. A mixed-methods approach was 
used, incorporating an online survey and telephone interviews. The survey analysis included 
23 course coordinators representing 24 of 50 accredited midwifery programmes in 2012. 
Overall, the coordinators considered nutrition in midwifery curricula and the midwife’s role 
as important. All programmes included nutrition content; however, eleven had only 5 to <10 
hours allocated to nutrition, while two had a designated unit. Various topics were covered. 
Dietitians/other nutrition experts were rarely involved in teaching or reviewing the nutrition 
content. Interviews with seven coordinators revealed that nutrition education tended to be 
problem-oriented and at times based on various assumptions. Nutrition content was not 
informed by professional or theoretical models. The development of nutrition assessment 
skills or practical training for midwifery students in providing nutrition advice was lacking. 
As nutrition is essential for maternal and foetal health, nutrition education in midwifery 
programmes needs to be reviewed, and minimum requirements should be included to 
improve midwives’ effectiveness in this area. This may require collaboration between 
nutrition experts and midwifery bodies. 
Key words: Nutrition education; pregnancy; curriculum; midwifery programmes; mixed 
methods; Australia.  
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7.3 Introduction  
The importance of nutrition during pregnancy for mother and offspring is supported by a 
growing body of evidence (Hillesund et al. 2014, Davies et al. 2016). Pregnant women often 
display nutrition information seeking behaviour (Szwajcer et al. 2008). Information and 
advice about healthy eating during pregnancy/breastfeeding and about weight management 
are some of the topics specifically requested by pregnant women (Porteous et al. 2014). 
Health professionals rate the provision of nutrition advice during pregnancy as 
important/very important (Hughes et al. 2011). However, the proportion of those 
professionals providing advice across different nutrition topics is low (16–32%) (Hughes et 
al. 2011) and a majority of pregnant women do not receive appropriate nutrition advice from 
their health professionals (de Jersey et al. 2013).  
Australian pregnant women have poor nutrition knowledge and behaviour despite being 
highly motivated and confident in their ability to adopt a healthy diet (Bookari et al. 2017). 
The midwife is considered a trusted source of information by pregnant women (Garnweidner 
et al. 2013). Australian midwives believe nutrition during pregnancy is important and they 
have a role in providing nutrition advice to pregnant women (Arrish et al. 2016a). However, 
their nutrition knowledge has been found to be lacking and only half report receiving 
nutrition education within their midwifery education or during practice (Arrish et al. 2016a). 
Educational gaps on particular aspects related to maternal nutrition, obesity, and weight 
management were indicated in international and Australian research (Touger-Decker et al. 
2001, Elias and Green 2007, McNeill et al. 2012, Wilkinson and Stapleton 2012, Willcox et 
al. 2012). Attempts by two international universities to integrate nutrition within their 
curricula were briefly reported (Kolasa et al. 1997, Elias and Stewart 2005). There is a 
paucity of research about nutrition education provided in midwifery programmes. 
In Australia, midwifery education is offered through both undergraduate and postgraduate 
programmes. Midwifery education is overseen by the Australian Nursing and Midwifery 
Council (ANMC). The name of the Council has changed to the Australian Nursing and 
Midwifery Accreditation Council (ANMAC), reflecting its role as the independent 
accrediting authority which sets the standards of accreditation for midwifery programmes 
(with the latest version released in October 2014) (Australian Nursing and Midwifery Council 
2009, Australian Nursing and Midwifery Accreditation Council 2014). The Nursing and 
Midwifery Board of Australia (NMBA), the regulatory body of the nursing and midwifery 
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professions in Australia, approves the accredited programmes (Australian Nursing and 
Midwifery Accreditation Council 2014).  
Successfully completing a midwifery programme accredited under the ANMAC Midwife 
Accreditation Standards enables graduates to apply for registration as a midwife in Australia 
(Australian Nursing and Midwifery Accreditation Council 2014). The ANMAC published the 
first National Competency Standards for the Midwife in 2006 following two years of 
research/development and validation, and they undergo regular review and revision 
(Australian Nursing and Midwifery Council 2006, Australian Nursing and Midwifery 
Accreditation Council 2014). These competency standards include the core competencies 
used by registration authorities, education providers and employers to assess if a midwife is 
competent for registration and practice (Australian Nursing and Midwifery Accreditation 
Council 2014).  
The previous Accreditation Standards (Australian Nursing and Midwifery Council 2009) did 
not have any mention of nutrition (Arrish et al. 2014). The current ANMAC Midwife 
Accreditation Standards (Australian Nursing and Midwifery Accreditation Council 2014) 
have undergone minimal change in this regard. They emphasise that the curricula should be 
underpinned by ‘primary health care principles’ which include ‘promotion of food supply and 
proper nutrition’ (Australian Nursing and Midwifery Accreditation Council 2014). However, 
they do not stipulate any specific nutrition education requirements to be included in the 
curricula. The National Competency Standards for the Midwife specify public health issues 
that need to be addressed by the midwife, such as ‘promotion of breastfeeding’, ‘smoking 
cessation’, ‘domestic violence’, and ‘drugs or alcohol use’(Australian Nursing and Midwifery 
Council 2006). There is no mention of nutrition or the promotion of healthy eating. 
According to the International Confederation of Midwives (ICM) Essential Competencies for 
Basic Midwifery Practice (International Confederation of Midwives 2010 pp. 8 and 9) 
(revised 2013), midwives should have ‘the knowledge and/or understanding of nutritional 
requirements of the pregnant woman and foetus’ and ‘the skill and/or ability to assess 
maternal nutrition and its relationship to foetal growth; give appropriate advice on nutritional 
requirements of pregnancy and how to achieve them’. It would be expected that midwives 
require adequate education to provide such advice.  
This study examined the nature and extent of nutrition education provided in Australian 




7.4.1 Study design 
The study used a mixed-methods approach and consisted of two components: an online 
survey and semi-structured interviews. A convergent parallel design was utilised for the 
overall study. In this design, quantitative and qualitative data are collected and analysed 
independently within the same time frame of the research process (ideally given the same 
priority) and the results of both data are merged in the overall interpretation (Creswell and 
Clark 2011). The main purpose of this design is to obtain a comprehensive understanding of 
the topic under study and to validate or corroborate the results from one method with the 
results of the other (Creswell and Clark 2011). 
7.4.2 Stage 1: The survey 
7.4.2.1 The purpose 
The purpose of the survey was to investigate the extent and nature of nutrition education 
provided in Australian midwifery undergraduate and postgraduate programmes, and the 
views of midwifery coordinators on the midwife’s role in nutrition education and the 
importance of nutrition in midwifery curricula. 
7.4.2.2 Respondents and survey dissemination  
The list (as at 1 May 2012) of all Australian accredited midwifery programmes leading to 
professional registration as approved by the NMBA was obtained from their website. The list 
included: 50 programmes comprising 23 undergraduate and 27 postgraduate degrees from 29 
universities; the name of the approved institution/provider; the qualification provided (type of 
the programme e.g., undergraduate or postgraduate); the state or territory in which the 
programme was provided, and the period of accreditation.  
Course coordinators were deemed the appropriate point of contact, as the ANMC 
accreditations standards (Australian Nursing and Midwifery Council 2009) did not have 
specific requirements for nutrition education within curricula, and the coordinator would have 
an overview of their programme content. The contact details of course coordinators for the 
identified programmes were obtained through searching of institutional websites and 
telephone enquiry. The coordinators were contacted via email and invited to participate in the 
study and complete the online survey. The invitation email had brief information about the 
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study, its aims, and the researchers’ contact details. It also had a hyperlink to the online 
survey. Three reminders were sent to non-respondents at one month, three months, and four 
months from the issue of the invitation. Survey responses were collected from June to 
December 2012. 
7.4.2.3 Survey development and structure 
Only one survey investigating nutrition education of midwifery programmes was identified 
when the current study commenced (Touger-Decker et al. 2001) but it had a slightly different 
aim and was based on the United States of America’s specific nutrition competencies. 
Therefore, it was deemed not relevant to Australia for the purpose of this study.  
A short survey consisting of 10 items was developed. Coordinators were asked to: indicate 
the degree/s they were coordinating; nominate the total number of hours allocated to nutrition 
in the curricula; nominate from a list of nutrition topics those covered in their 
curricula (formulated from prior literature and government websites) (Williamson 2006, 
Wilkinson and Tolcher 2010, Arrish et al. 2014, Better Health Channel 2014); indicate 
the professional qualifications of content providers; report the frequency of content 
review; indicate the involvement of experts in the review process and the qualifications of 
reviewers; and express their own views on the midwife’s role in nutrition education during 
pregnancy, including the significance of this role and the importance of nutrition education 
in midwifery curricula and for the clinical practice of midwives. Respondents were asked to 
rank their agreement with survey items using five-point scales (e.g., ‘very 
important’, ‘moderately important’, ‘important’, ‘slightly important’, and ‘not at all 
important’). Space was provided for respondents to supply any additional options or 
comments.  
Two experts (in public health nutrition and midwifery) and a dietitian reviewed the survey for 
content, readability and relevance. As a pilot, the survey was then sent to five researchers and 
two course coordinators, one of whom was a coordinator of a midwifery programme. Minor 
modifications were undertaken based on their feedback. Survey Monkey 
Software (SurveyMonkey Inc. Palo Alto, California, USA, www.surveymonkey.com) 
was used to make the amended survey available online. 
7.4.2.4 Data analysis  
The Statistical Package for the Social Sciences Software (SPSS) version 22 (Armonk, NY: 
IBM Corp.) was used for the analysis. Responses were reported by frequency and percentage. 
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Fisher’s exact test was used to examine the association between nutrition topics covered and 
programme type (i.e. undergraduate or postgraduate), and it was also used to examine the 
association between nutrition topics covered and seeking experts’ advice in reviewing the 
programme’s nutrition content. The association between hours allocated to nutrition and 
programme type was also examined. The answer of one coordinator who coordinated both 
undergraduate and postgraduate programmes at their institution was excluded in the 
comparison of nutrition topics between undergraduate and postgraduate midwifery 
programmes as their answer to that question related to both programmes and not one or the 
other. Statistical significance was set at alpha level of 0.05.  
Responses on hours allocated to nutrition were categorised into four categories (<5 hours, 5 
to <10 hours, 10 to <15 hours, and 15 hours or more). The four categories were combined 
into two categories (<10 hours or 10 hours and more) for the purpose of statistical analysis 
due to small numbers in some categories. Responses to open-ended survey questions were 
categorised and described. 
7.4.3 Stage 2: The interview 
7.4.3.1 The purpose 
The purpose of the interviews was to explore the coordinators’ perspectives on how nutrition 
is incorporated within their programmes and deepen the understanding of the findings of the 
quantitative study. 
7.4.3.2 Data collection 
Qualitative description was the approach chosen for this study (Neergaard et al. 2009). Semi-
structured telephone interviews were used to collect the data. In the email invitation to 
participate in the survey, a note about further contact at a later time for an interview and its 
purpose was included, and the coordinators were asked to email the researcher if they were 
interested to participate in the interviews. Those who did were contacted at that time and 
interviewed. Further invitations to participate in the interviews were emailed to the other 
coordinators in January 2013 and a reminder to non-respondents was sent in February 2013. 
The semi-structured interviews were conducted and audio-recorded via the telephone by the 
lead author (JA) between November 2012 and March 2013. They lasted between 11 and 26 




(1) Can you please outline how food and nutrition issues are presented within the midwifery 
curriculum at your institution? 
(a) What importance, if any, is placed on teaching about nutrition during pregnancy 
compared to other topics in your programme? 
(b) Who is responsible for the nutrition components in your programme? Can you 
please outline any particular qualifications in nutrition held by these 
academics/guests? 
(2) Can you please outline the development and review activities linked with the nutrition 
curriculum within your programme? 
(3) Please outline how nutrition curriculum within your programme is informed by particular 
pedagogical or professional theoretical models. 
(4) Are there any particular aspects of the curriculum that assist to prepare your graduates to 
provide evidence-based nutrition information? 
(a) Any national standards that you follow? 
(b) Development of nutrition assessment skills? 
(c) Practical training in nutrition? 
(5) How well do you think graduate midwives from your programme are prepared to provide 
evidence-based nutrition information for pregnant women? 
(a) Are there any particular barriers that may impede them in this role? What 
facilitates their practice in this role? 
(6) Do you have any other points that you would like to raise?  
The questions were reviewed by the co-authors, two experts (midwifery and public health), 
and a dietitian. One interview was conducted with a midwifery course coordinator as a pilot. 
7.4.3.3 Data analysis  
The interviews were transcribed verbatim by a professional transcriber and checked for 
accuracy by JA. Data analysis was facilitated by using QSR International’s NVivo11 
Software. The interviews were analysed thematically in a descriptive manner. The lead author 
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read and reread the transcripts to become immersed in the data. All the authors coded one 
transcript independently and another one as a group and discussed the coding. The lead 
author then coded the rest of the transcripts and discussed the coding of all transcripts with 
one or both of the co-authors until consensus was reached. The lead author organised the 
descriptive themes, finalised the analysis, and confirmed the final results with the co-authors.  
7.4.4 Ethical considerations 
Ethical approval was received from the University of Wollongong Health and Medical 
Human Research Ethics Committee (HE12/038). The coordinators indicated their consent in 
the survey by completing it and provided consent for the interviews either orally or in a 
written format. 
7.5 Results 
7.5.1 Stage 1 
Forty-four identified coordinators from 50 programmes (some coordinators coordinated more 
than one programme) were sent the invitation; however, three coordinators were excluded 
based on failed delivery of invitation, discontinuation of the programme, and duplicate 
invitations for one programme. Therefore, the final number of potential respondents was 41.  
A total of 25 responses were received but one was excluded from the analysis due to 
insufficient data. For one programme (Bachelor of Nursing/Bachelor of Midwifery (double 
degree)) the survey was completed by two respondents (the overall coordinator of 
undergraduate degrees in that school and the course coordinator of the double degree). As the 
survey was intended to have only one response from each programme, only the response 
from the coordinator of the double degree was included in the analysis.  
Table 7.1 shows the number of respondents and the details of programme type and frequency. 
The final response rate of the survey was 56.1% (23 of 41). One of the included survey 
respondents coordinated both undergraduate and postgraduate programmes at their 
institutions, while the remaining respondents each represented a single programme. Twenty-
four accredited programmes were included, representing 48% of the programmes 
originally listed on the NMBA list. To preserve anonymity, the respondents were not asked 




Table 7.1: Overview of the respondents and included programmes 
 n of coordinators and 
programmes included 
in the study 
n of invited coordinators 
and accredited 
programmes in 2012 
 
%   
Respondents  23 41 56.1 
Programmes  24 50 48.0 
Undergraduate 14 23 60.9 
Bachelor of Midwifery 11   
Bachelor of Nursing/Bachelor of 
Midwifery 
3   
Postgraduate 10 27 37.0 
 
When asked if midwives had a professional role in educating pregnant women about 
nutrition, all except one of the course coordinators responded ‘yes’ (95.7%, n = 22). Of these 
course coordinators, the majority (63.6%, n = 14) thought this role was ‘very significant’, 
22.7% (n = 5) rated it as ‘moderately significant’, and 13.6% (n = 3) rated it as ‘significant’. 
The majority (91.3%, 21 of 23) of the respondents considered nutrition in midwifery 
curriculum and nutrition education during pregnancy for midwives in clinical practice to be 
important on some level with the same proportions (30.4% (n = 7) and 8.7% (n = 2)) rating 
them as ‘very important’ and ‘slightly’/‘not important’, respectively. Slightly over a third 
(34.8%, n = 8) rated nutrition in midwifery curriculum as ‘moderately important’, while 
30.4% (n = 7) chose the same rating for nutrition education during pregnancy for midwives in 
clinical practice. The proportions that rated nutrition in midwifery curriculum and nutrition 
education for practising midwives as ‘important’ were 26.1% (n = 6) and 30.4%, (n = 7), 
respectively.  
Sixteen coordinators representing 17 programmes provided a discrete number of hours 
allocated to general nutrition and/or nutrition during pregnancy while five provided an 
approximate range. Two coordinators did not provide a value or estimation. The number of 
hours spent in total on nutrition education during their programmes ranged from 2 to 48 
hours. Figure 7.1 illustrates the hours allocated to general nutrition and/or nutrition during 
pregnancy in midwifery curricula by programme type. Half of the programmes (11 of 22) had 
5 to <10 hours of nutrition content (6 undergraduate and 5 postgraduate programmes). Three 
coordinators reported that <5 hours were allocated to nutrition in their programmes, and four 
reported 10 to < 15 hours or 15 or more hours of nutrition content. Only undergraduate 
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programmes had 15 hours or more of nutrition content (n = 4). Two programmes had 
designated nutrition units and these made up half of the programmes that had 15 hours or 
more (2 of 4). 
Four respondents reported that, other than the stated hours, nutrition content was embedded 
within other subjects, and one respondent indicated that a new subject on nutrition was 
planned to be included in the curriculum. Reading/class exercises and academic assessments 
that included a nutrition focus were mentioned by two coordinators. Two other coordinators 
highlighted that students were likely to be exposed to education on nutrition during clinical 
placement. No significant association was found between hours allocated to nutrition and 
programme type.  
 
Figure 7.1: Hours allocated to general nutrition and/or nutrition during pregnancy in midwifery 
curricula by programme type  
 
All of the respondents indicated that midwives were involved in providing the nutrition 
content of their programmes. Five respondents indicated that dietitians or nutritionists were 
also involved in providing nutrition content. Six respondents identified other health 
professionals (such as scientists, nurses, and lactation consultants) as involved in providing 












<5 hours 5 to <10hours




Postgraduate programmes 9.1% 22.7% 9.1% 0.0%












Table 7.2 shows the nutrition topics covered in the participating midwifery programmes. 
Various topics of nutrition during pregnancy were covered but there was less reported 
coverage of important topics such as ‘managing weight during pregnancy’ (16 of 23) and 
‘nutrition assessment (e.g., reviewing diet for nutrition requirements of pregnancy)’ (15 of 
23), while topics such as ‘nutrition and teenage pregnancy’ (11 of 23) and ‘nutrition during 
pregnancy and different cultural groups’ (10 of 23) were the least covered topics. It was also 
noticed that the coverage of topics of nutrition during pregnancy was reported more 
frequently in comparison to the coverage of topics of general nutrition. 
No significant association was found between nutrition topics covered and programme type 
(undergraduate or postgraduate) or between nutrition topics covered and seeking experts’ 
advice to review programmes’ nutrition content.  
More than half (60.9%, n = 14) of the coordinators indicated that nutrition content of their 
programmes was reviewed and updated on an annual basis, and, within the remaining 
programmes (39.1%, n = 9), it was reviewed every 5 years as part of the accreditation cycle. 
Three coordinators commented that the curricula were reviewed each semester or each time a 
subject was presented. Three other respondents commented that the content was updated 
continually as new materials and evidence became available. One coordinator stated ‘not 
specifically addressed — is embedded across subjects’. 
Nearly three quarters (73.9%, n = 17) of the coordinators reported that the review of nutrition 
content of their programmes did not involve seeking input from other experts (either internal 
or external). Of those who identified input from experts was sought (n = 6), two had 
consulted a dietitian. A midwifery external advisory committee was reported by another 
coordinator as the experts involved in reviewing nutrition curricula. The survey did not 
include a specific item on barriers to consulting experts (including dietitians) for the 
development, teaching, and/or review of nutrition components of midwifery programmes; 







Table 7.2: Topics covered in midwifery programmes of general nutrition/nutrition 
during pregnancy 
Topics Numbera % 
(1) Topics of nutrition during pregnancy    
Alcohol and pregnancy 23 100 
Nutrition related issues such as managing nausea and vomiting 23 100 
Nutrition during pregnancy. e.g., the role of folate, iodine or calcium 22 95.7 
The healthy range of weight gain required for pregnant women 22 95.7 
Nutrition for breastfeeding 21 91.3 
Nutrition management of gestational diabetes  20 87.0 
Food safety and preparation during pregnancy (e.g., listeria) 19 82.6 
Managing weight during pregnancy 16 69.6 
Nutrition assessment (e.g., reviewing diet for nutrition requirements of 
pregnancy) 
15 65.2 
Nutrition and teenage pregnancy 11 47.8 
Nutrition during pregnancy and different cultural groups 10 43.5 
(2) Topics of general nutrition   
General nutrition for special groups (e.g., vegetarians, vegans and 
different cultural groups) 
13 56.5 
General nutrient information, e.g., the role of nutrients, vitamins and 
minerals in the body 
12 52.2 
General food safety 9 39.1 
General nutrition, e.g., prevention of chronic illnesses such as cancer 
or heart disease 
6 26.1 
Other b 3 13.0 
a Multiple responses allowed 
b Other included: ‘obesity’, ’eating disorders’, and ‘diets of heart and kidney diseases’   
 
7.5.2 Stage 2 
Seven coordinators participated in the interviews; of these, four coordinated postgraduate 
midwifery programmes and three coordinated undergraduate programmes. Nutrition content 
was integrated in all postgraduate programmes and in one undergraduate programme, while 
the other two undergraduate programmes had designated nutrition units. One of the two 
programmes having a designated unit also had additional nutrition content integrated into 
other subjects. The designated unit for the other programme was specified as compulsory by 
the course coordinator. 
Staged presentation of nutrition content was indicated by the coordinators according to: life 
stages related to pregnancy (i.e. preconception, pregnancy, and breastfeeding); according to 
the level of midwifery care delivered to pregnant women (i.e. normal, complex, and 
emergency); and/or within topics such as anatomy and physiology. The focus in the content 
tended to be clinical or problem-oriented (i.e. anaemia, malnutrition, obesity, and diabetes).  
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One coordinator who had integrated nutrition content pointed out that they did not have a 
separate topic/lecture for nutrition and it would come up in the discussion of other topics. 
This may imply that nutrition was not considered formally as part of the curriculum.  
We cover a little bit of it when we’re talking about anaemia in pregnancy…. Yes…. I 
think that’s about it. And I might say that throughout the year we will discuss, you 
know, the foods that women will have to avoid when they are pregnant … especially 
the ones that causes listeria … that sort of comes up as a general discussion during 
lectures…. It is not a separate subject. (Coordinator Four - Postgraduate) 
Another coordinator made a few assumptions about how students acquire nutrition 
knowledge. She assumed that nurses enrolling in midwifery programmes came with previous 
knowledge and that students would learn about nutrition when learning about antenatal care. 
OK. Well, there is no unit specifically about food and nutrition in the midwifery 
course. Our course is a postgraduate diploma course and all of our students are 
Registered Nurses, so I guess in one way it’s assumed that they come to that course 
with quite a high degree of general knowledge about health, so that’s, I guess, a bit of 
a background.…they also learn about the antenatal care of a woman and so quite 
obviously that entails good health and good diet and it also looks at things like 
listeria and, you know, foods that they shouldn’t eat and the reasons behind that. 
(Coordinator Two - Postgraduate) 
All coordinators considered the nutrition content to be important on some level compared to 
other topics or units within their programmes. However, this was expressed in different ways. 
The coordinators who had designated units considered the nutrition units as important as 
other units. They specified that presenting nutrition as a designated unit was a reflection of 
the level of this importance.  
We … identified when we were developing our curriculum, the importance of 
nutrition and the understanding of same for our students … when working with 
women during pregnancy. So we actually have a whole unit, a 12 credit point unit, 
designated to nutrition in the midwifery programme. Alongside of this … with our 
units that cover normal pregnancy, birth, post-natal and high acuity, which is like 
very complex midwifery experiences, nutrition is dealt with at a unit level as well. 
(Coordinator Seven - Undergraduate) 
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Three coordinators considered nutrition to be very important. Two of those coordinators cited 
the integration of nutrition throughout the curricula as a reason, while one highlighted that 
teaching about nutrition should be in the context of woman-led care, where the student 
identifies and discusses nutrition issues specific to that woman instead of getting taught about 
specific nutrition topics. 
I think it’s very important, nutrition is very important. But I think it’s very important 
that it’s woman-led and student-led rather than us stating students learn this, this, 
and this about nutrition. So we talk about the importance of when they’re discussing 
nutrition and food with a woman that the student finds out what’s important to the 
woman rather than, you know, going through a tick box thing that they’ve covered 
everything. (Coordinator Six - Postgraduate) 
 One coordinator indicated that nutrition was of moderate importance, while another 
indicated equal importance with other topics but admitted that time allocated to nutrition 
content did not reflect this status. 
…out of the whole 3 years it’s talked about in Year 1, one lecture and two tutorials, 
that’s it…. That lets you know how important it is and if we don’t give it any more 
time than that, the students won’t see it as important. (Coordinator Five - 
Undergraduate) 
For programmes with integrated nutrition content, the responsibility was fully that of the 
midwives (i.e. the coordinators or midwifery academics), with no or little involvement of 
other experts in the field (such as dietitians). Nutritional expertise was not requested, not 
considered necessary, nor could it be guaranteed.  
In programmes with designated nutrition units, one unit was delivered by an academic who 
was also a dietitian; in the other, the expertise of the dietitian was acknowledged by involving 
them in teaching the unit. Dietitians as experts were called upon to deliver technical content 
that midwives were not comfortable or sufficiently skilled to deliver; however, their skills in 
teaching counselling or how to talk to women about nutrition were not fully used.  
…what she [the dietitian] does is gives the … science behind why nutrition is 
important.…the reason I get a dietitian is because they have that in-depth knowledge 
of understanding what happens at the cell level and so on whereas as a midwife, I 
mean I understand it but I couldn’t teach it. I couldn’t answer the questions if they 
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were too curly for me, you know, whereas she can. (Coordinator Three - 
Undergraduate) 
One coordinator assumed that diet is ‘straightforward’ in comparison to other issues. She also 
assumed that a programme would not pass accreditation unless it contained nutrition content. 
…in most instances whatever the student is researching, whether it is domestic 
violence or whether… they’re looking at something as straightforward as diet… 
(Coordinator Two - Postgraduate) 
Similarly, the curriculum development and review activities were midwifery driven and 
relied on the academic responsible for the content to keep up with the literature. In designated 
nutrition units, one unit had a nutritionist as an assessor. The development and review 
activities were easier to identify and report. Two coordinators admitted nutrition content did 
not get reviewed as it was integrated. One of these coordinators reflected that reviewing 
nutrition content and evaluating how it is taught might be an idea worth considering in the 
future to assist in preparing students for their role in providing nutrition advice. 
No coordinator reported professional or theoretical models as informing their nutrition 
content, in contrast to the use of such models to support breastfeeding (as was pointed out by 
two coordinators). Some respondents were not aware of any national midwifery support or 
guidance in relation to nutrition content.  
Well, no [professional or theoretical models to inform nutrition content]. I’ll tell you 
in the module, in our tutorials outline we always put in the ANMC [Australian 
Nursing and Midwifery Council] Competencies Standards for the Registered 
Midwife… they’re listed so that the student knows that’s what they’re supposed to be 
doing … and all that talks about in there, the closest one that would go anywhere … 
related to nutrition is competency 5, element 5.1 assess the health and well-being of 
the woman and baby. So there’s nothing really that underlines how we teach about 
nutrition, it’s what we find in the textbooks or our midwifery readings and that’s it. 
(Coordinator Five - Undergraduate) 
Coordinators identified specific aspects of the nutrition education within their programmes 
which would help their students to provide nutrition advice to pregnant women. Some of 
these aspects included the content itself, how the materials were presented (designated or 
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integrated), the nature of the course (e.g., inquiry based) and the clinical placement including 
continuity of care. 
Most coordinators reported using governmental guidance such as the National Health and 
Medical Research Council (NHMRC) dietary guidelines and reference values. However, in 
two instances, this was undertaken by just giving the brochures to the students. One 
coordinator reported that there was no teaching about dietary guidelines within their 
programme as students are registered nurses and were assumed to have previous knowledge. 
Another coordinator assumed that a hospital dietitian would be the source of up to date 
information for the students. 
No. No. I wouldn’t say we [follow any national standards] ... as I said, the dietitian at 
the hospital actually, we presume, has the most up to date information and that’s 
what will be discussed with the women in any case … we will sort of follow the lead of 
the dietitian but, we ourselves, I wouldn’t say we actually go seeking that kind of 
information because we don’t actually have a topic that looks at nutrition into detail. 
(Coordinator Four - Postgraduate) 
Overall, there was a lack of adoption of approaches that would specifically teach the students 
how to assess women’s nutrition requirements or advise them about achieving such 
requirements in the programmes included in the study. However, one coordinator indicated 
that their programme used ‘motivational interviewing’ as a way of working with women who 
have lifestyle issues (e.g., obesity or smoking). Another one cited a class activity about 
altering a menu. Three coordinators mentioned that nutrition may be involved in some 
standard practices as part of caring for women (e.g., practising booking a visit, and case 
studies). Three assumed students would develop those skills during clinical placement, 
although, it was indicated that student exposure to nutrition education during clinical 
placement could not be guaranteed. There was a concern that any such exposure during 
placement would be generally problem-oriented and could be based on stereotyping.  
…There’s also a part of the course where students look after women in a continuous 
way called continuity of care … the student would speak to the women, would educate 
the woman in a very non-structured way in the form of really focused care about her, 
so I feel that if the student was looking after a woman that was very well educated and 
very healthy and that had enough money to buy food and that was in a secure 
relationship that … [the student] probably wouldn’t spend a lot of time talking to 
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them about good nutrition because they would probably be looking at that woman and 
saying, this woman understands about good nutrition and it would be approached in 
a circumspect way. But if on the other hand they were looking after someone who had 
very little money and who … didn’t have support then … they would take on that role, 
they would see that as a much more important part of what they do, if that makes 
sense. (Coordinator Two - Postgraduate) 
All the coordinators thought that the graduates from their programmes would be generally 
prepared to provide nutrition advice at a basic level to pregnant women. However, one 
coordinator indicated that a deep understanding of the short and long term effects of nutrition 
on the health of mother and offspring would be lacking.  
Some coordinators believed that knowledge of principles such as consultation and referral 
and woman-centred care would be sufficient preparation for providing nutrition advice at a 
basic level to pregnant women. Only one programme had formally evaluated their nutrition 
unit. They obtained positive feedback from their students. 
I believe they’d be excellently prepared in that,… they would be following the 
principles of woman-led care, they’d be following the principles of consultation and 
referral, so if there was a woman with specific needs, most of the units have a 
dietitian that they could refer to and seek advice from … we are graduating midwives, 
woman-centred, evidence-based midwives, as far as consultation and referral goes 
that they would know when further expert advice was needed. (Coordinator Six - 
Postgraduate) 
The coordinators provided mixed responses when asked about barriers and facilitators within 
programmes that may hinder or help students to learn to provide nutrition advice. Some 
participants said that there were no barriers or they were unable to identify specific barriers 
but then supplied in their description of facilitators an indication of their course inadequacy; 
or they named specific barriers but then implied that they were ‘doing enough anyway’. 
Some identified barriers included a lack of a separate nutrition topic (due to lack of time), a 
lack of face to face interaction, and a lack of a dietitian’s involvement. Conversely, their 
opposites were some of the facilitators. One coordinator mentioned that their programme had 
no barriers as she believed midwives were not ‘dietitians’, while another one thought that the 




No[barriers], not really...we could get a dietitian in to talk to the students but their 
contact time is limited and I think that the level of knowledge that the students need to 
impart to the pregnant women … should be well enough covered by the experienced 
academics that teach them … those academics … all of the information that they 
teach, is informed by research … it’s not storytelling, so they are looking into … texts 
that are written and best evidence with published papers in order to prepare the 
lectures that they give to students and the content that they provide. (Coordinator Two 
- Postgraduate) 
One coordinator indicated that graduating midwives might face barriers such as a poor model 
of care (i.e. the model fails to allow sufficient time which leads to the provision of problem-
oriented nutrition advice). On the other hand, another coordinator acknowledged that factors 
such as in-service education sessions for midwives with dietitians could help practising 
midwives provide quality nutrition advice.  
Some coordinators commended the current research, with one stating it highlighted the gaps 
in their curriculum and its clinical focus. 
I think this [current research] is a good thing…to go through and look at what my 
colleagues are teaching our students because there are other people who contacted me 
with similar kinds of studies on other various things in our curriculum and it really 
highlights when you do this, what is not in our curriculum. And I think curriculums are 
still basically focused on disease processes. So even though midwives say we’re all 
about well and healthy and supporting women that’s not what we’re spending our 3 
years teaching students. (Coordinator Five - Undergraduate) 
7.6 Discussion 
This study found that Australian midwifery course coordinators considered nutrition 
education in midwifery curricula and the role midwives can play in this area as important. 
However, this was not reflected in the nutrition content of the programmes. Nutrition 
components were included in all programmes represented by survey respondents but hours 
allocated to nutrition were generally low and topics covered varied. Only two programmes 
had designated nutrition units. Dietitians were not often involved in teaching nutrition and 
few programmes involved experts in the review of their nutrition curricula. The interviews 
revealed that nutrition education tended to be problem-oriented and at times based on various 
assumptions. Nutrition content was not informed by any professional or theoretical models. 
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The development of nutrition assessment skills or practical training for midwifery students in 
the provision of nutrition advice was lacking.  
The variable and few hours allocated to nutrition and small numbers of programmes having 
designated units are comparable with findings from international research (Touger-Decker et 
al. 2001, McNeill et al. 2012). In the United Kingdom’s (UK) midwifery programmes, hours 
allocated to ‘maternal nutrition’ and ‘obesity/weight management’ topics within public health 
curricula were fewer than 10 hours and these topics were mostly integrated into the curricula 
(McNeill et al. 2012). When nutrition is integrated across subjects, it could be perceived as 
less important and therefore not emphasised as it should be in practice (Adams et al. 2010b). 
It would also be more challenging to review coverage of core nutrition topics. In contrast, its 
importance is highlighted when nutrition is presented as designated units, as was identified by 
some coordinators in this study. From a practical perspective, having nutrition as a stand-
alone unit in all midwifery programmes might not be feasible, particularly in postgraduate 
programmes, where the length of the programme (from 12 to 18 months) might be a 
challenge. With the challenge of a crowded and ever-expanding curriculum in the education 
of health care professionals, there is an increased trend for nutrition content to be integrated 
rather than presented separately (Adams et al. 2015). This integration could be considered as 
a strength if it is done effectively, as it reflects the complexity of practice, where nutrition is 
rarely discussed in isolation (Adams et al. 2015). However, interviews with midwifery 
coordinators identified that nutrition education integrated across the curricula tended to be 
problem-oriented and at times inconsistent and based on various assumptions. These 
assumptions included: nursing students’ existing nutrition knowledge, students’ exposure to 
nutrition while learning about antenatal care, inclusion of nutrition in accreditations 
standards, ease of dietary behavioural change, and students’ exposure to nutrition during 
clinical placement. This may be due to the absence of clear national midwifery guidelines on 
the way nutrition should be included in the curriculum and the absence of specified 
competencies on what knowledge and skills the students need to acquire (Arrish et al. 2014). 
It is at the discretion of each institution.  
Generally, nutrition education in health care professionals’ education has been identified as 
inadequate (Kris-Etherton et al. 2014), even in those professions such as medicine (Adams et 
al. 2006, Adams et al. 2015), which have received more attention compared to nutrition 
education within the midwifery discipline. An inability to fit nutrition within crowded 
curricula is one of the main reasons given for this omission (Adams et al. 2015). The failure 
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of professional education to equip graduates to face the evolving challenges in the health care 
system has also been linked to curricula being ‘fragmented, out-dated, and static’ (Frenk et al. 
2010 p. 1923). Several strategies have been identified that might increase integration of 
nutrition into health care professionals’ education, including: introducing mandatory policies 
and legislation; adopting new approaches in the education of health care professionals (e.g., 
emphasising a competency-based curriculum and utilising information technology in the 
teaching process); and emphasising a mandatory inter-professional team-based education 
(including, defining the specific roles of each discipline in nutrition education) (Kris-Etherton 
et al. 2014). 
The tendency of the nutrition content to be focused on problems or medical issues may be 
attributed to the medicalisation of pregnancy (Johanson et al. 2002) and high prevalence of 
obesity and other pregnancy related complications (McIntyre et al. 2012), which may have 
led to the change of midwifery from being a health and wellbeing promoting profession to a 
one being more focused on risk and disease management. In a survey of more than 300 
Australian midwives, around 60% indicated that they provided nutrition advice only if the 
pregnant woman had a medical issue and 24% did that only if the woman asked questions 
(Arrish et al. 2016a). In the current study, the importance of nutrition being taught in the 
context of woman-led care was referred to, as was the possibility of the medical or problem-
oriented focus of nutrition education provided to students during clinical placement and the 
probability of students stereotyping women when providing nutrition advice (the last two 
somewhat problematic). According to the philosophy of the Australian College of Midwives 
(ACM) (2004), midwives provide woman-centred care where they work in partnership with 
women and focus on women’s specific health needs, expectations and aspirations. However, 
caution needs to be taken not to wait for women to initiate the conversation about diet or base 
the advice on assumptions related to women’s socio-economic status as recent research 
indicated low levels of nutrition knowledge and adherence to dietary guidelines among 
pregnant women in spite of the majority having high level of education, motivation and 
perceived confidence in adopting a healthy diet (Bookari et al. 2017). The authors of the 
study suggested that women’s mistaken beliefs in their ability to eat healthily might prevent 
them from seeking nutrition information from health professionals (Bookari et al. 2017). 
Midwifery education needs to highlight the midwife’s role in public health, especially in the 
area of nutrition. This might encourage midwives to become more proactive and offer the 
opportunity to every woman to receive appropriate nutrition advice, not just when questions 
are asked or medical issues are present.  
Most of the nutrition teaching was done by midwives. With the reported inadequacy of 
nutrition education for midwives, their carriage of the nutrition topics within the curricula 
could be quite variable. Dietitians/other nutrition experts were rarely involved in teaching or 
reviewing the nutrition content as their expertise was not requested or considered necessary 
or could not be guaranteed. Studies in medical education have reported similar findings 
(Adams et al. 2010a). Even when the expertise of a dietitian was involved and acknowledged, 
their knowledge in the area of behaviour change was not fully used. Practical training on how 
students can assess pregnant women’s nutrition requirements and provide advice to meet 
these needs was generally lacking. Dietitians/nutritionists are ‘university-qualified experts 
in nutrition and dietetics’ (Dietitians Association of Australia 2017) and their input 
into the education of other health professionals could be considered highly relevant. 
Kris-Etherton et al. (2014) argued that nutrition education for health professionals needs 
to be based on a team approach and that dietitians need to be involved not only in the 
teaching of the content but also in the planning process. Including nutrition experts in 
the review process of nutrition content might provide some quality oversight and 
ensure that the curricula were in line with rapidly occurring changes that characterise 
scientific subjects such as nutrition generally and nutrition in pregnancy specifically. The 
cost and limited availability of dietitians/other nutrition experts were indicated as 
barriers. Strategies to consider would be collaboration with nutrition educators from 
the same universities and/or dietitians from community or hospital settings. The 
development of an online nutrition module by dietitians and other nutrition experts that 
could be made available to all Australian midwifery programmes is an alternative 
strategy worth considering. This strategy has been previously implemented in the 
discipline of medicine (Adams et al. 2010a).  
A wide range of nutrition topics was reported to be covered in the surveyed 
programmes. However, there was less focus on topics involving practical or management 
skills such as ‘nutrition assessment (e.g., reviewing diet for nutrition requirements of 
pregnancy)’ and ‘managing weight during pregnancy’ compared to other topics 
involving more theoretical knowledge. These findings are consistent with the results of 
previous international research (Elias and Green 2007, McNeill et al. 2012). Equipping 
midwives with theoretical nutrition knowledge is essential, but so is equipping them with 
practical or management skills to apply this knowledge, in particular the skills to manage 
weight  gain during pregnancy. This is imperative with the high prevalence of maternal 
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obesity in Australia negatively impacting on the health of pregnant women and their babies 
(McIntyre et al. 2012). Australian midwives have previously cited lack of adequate 
education in the areas of gestational weight gain (Willcox et al. 2012) and maternal 
obesity and how to manage them (Wilkinson and Stapleton 2012) as a reason for not 
giving advice (Willcox et al. 2012). This is supported by the findings of our study which 
indicated that the topic ‘managing weight during pregnancy’ was covered by a low 
proportion of the surveyed programmes.  
The two topics of nutrition during pregnancy that were least well covered in the programmes 
were ‘nutrition during pregnancy and different cultural groups’ and ‘nutrition and teenage 
pregnancy’. These two groups of women are more likely to be at risk of suboptimal nutrition 
status during pregnancy (Baker et al. 2009, Higginbottom et al. 2014). Australia is a 
multicultural society and it would be anticipated that midwives regularly care for individuals 
from different cultural and linguistic backgrounds (Williamson and Harrison 2010). 
Australian midwives were found to have low to moderate levels of confidence in advising 
this group of women about diet (Arrish et al. 2016a). Pregnant teenagers are a vulnerable 
group and have high nutrition demands (Williamson 2006). This group also needs to be given 
specific attention by health professionals, especially as previous research has indicated that 
they consider the health professionals as their most trusted source of healthy eating 
information (Wise and Arcamone 2011). More coverage of these important topics in 
midwifery curricula is recommended. 
Contrary to their acknowledging nutrition as important, none of the coordinators interviewed 
identified lack of clear practical approaches to assess women’s diet or provide nutrition 
advice in view of that assessment as barriers. This is in contrast to the ICM (International 
Confederation of Midwives 2010) core competencies which clearly articulate that midwives’ 
competency in the provision of nutrition advice to pregnant women needs to be based on both 
knowledge and skills. The National Competency Standards for the Midwife are considered 
essential in determining what is involved in the midwifery curriculum as it is usually mapped 
against the standards (Australian Nursing and Midwifery Accreditation Council 2014). 
Therefore, nutrition or promotion of healthy eating needs to be included in these competency 
standards. Such standards would make nutrition education consistent across midwifery 
programmes, so that all midwives would have basic knowledge and skills which might 
translate into the provision of consistent nutrition advice.  
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Other policies place expectations on midwifery programmes to review their inclusion of 
nutrition within their curricula. The Standards of Maternity Care of Australia and New 
Zealand (revised in 2016) (The Royal Australian and New Zealand College of Obstetricians 
and Gynaecologists 2014) state that information about nutrition and diet should be 
offered by health professionals to pregnant women at the first contact. Additionally, 
the recently released clinical antenatal guidelines (models one and two) (Australian 
Health Ministers’ Advisory Council 2012, Australian Health Ministers’ Advisory 
Council 2014), which are intended for all antenatal care providers, outline key nutrition 
related issues in pregnancy, and the nature of the information that should be provided.  
7.6.1 Limitations and strengths 
Limitations of this study need to be considered when interpreting the findings. The survey 
was completed by 23 of 41 coordinators and thus the results do not reflect the nutrition 
content of all Australian midwifery programmes. However, the results reflect 48% of 
accredited programmes in 2012 and are therefore likely to reflect common practice and 
professional expectations of practice. It could be that the study respondents represented 
coordinators with more nutrition-oriented programmes and the non-responding coordinators 
had even lower coverage of nutrition in their programmes. Another limitation is the self-
reporting of curriculum content; most of the coordinators acknowledged that their estimation 
of hours allocated to nutrition was approximate. Identification and quantification of nutrition 
content can be challenging especially when it is integrated throughout the curriculum. 
However, estimation is a common method of quantifying hours allocated to nutrition in the 
literature (Touger-Decker et al. 2001, McNeill et al. 2012). Despite repeated invitations for 
interviews, only seven coordinators agreed to participate. The number is small and, therefore, 
it is unlikely that data saturation was reached. However, participating coordinators were from 
both undergraduate and postgraduate programmes (with either integrated content or 
designated nutrition units), providing varied perspectives on nutrition education within these 
programmes. A strength of this study is that it is the first to explore the nutrition content of 
midwifery curricula in Australian universities. The mixed-methods approach is another 
strength, where the interviews provided a deeper insight into midwifery coordinators’ 
perspectives on the nutrition content within their programmes.  
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7.6.2 Future research  
In the future, document analysis could be considered by an ‘authoritative’, independent 
agency so as to maximise access to useful course materials for more accurate evaluation of 
hours and nutrition content. Prospective studies should explore newly graduated midwives’ 
nutrition knowledge and their preparation for providing nutrition advice to pregnant women. 
Some of the course coordinators indicated that students would be exposed to more nutrition 
information and practical training in nutrition during clinical placement. Further research 
would be required to determine the extent of nutrition education acquired by midwifery 
students during clinical placement. The process of midwifery curricula review and how it 
affects the integration of nutrition content into the curricula would be a key area of future 
research. Also needed is examination of effective strategies to integrate nutrition education 
into midwifery programmes. 
7.6.3 Implications for midwifery education 
The Australian clinical antenatal guidelines and the Standards of Maternity Care of Australia 
and New Zealand (Australian Health Ministers’ Advisory Council 2014, The Royal 
Australian and New Zealand College of Obstetricians and Gynaecologists 2014)  indicate the 
need for minimum requirements of nutrition to be included in Australian midwifery education 
and the inclusion of nutrition knowledge and skills as core competency areas in Australian 
midwifery competency standards. This may be achieved through consultation and 
collaboration between nutrition experts, midwifery educators, and professional midwifery 
bodies such as the ANMAC. Practising midwives and pregnant women need to be also 
included in such consultations. The findings of this study also have implications for course 
coordinators of midwifery programmes in other countries, as similar studies have rarely been 
undertaken. 
7.7 Conclusion 
Pregnant women need to receive relevant, timely, and accurate information to prevent excess 
weight gain and to maximise their nutrition-related health and that of their babies. Midwives 
have a unique role to play in educating pregnant women about their diet and its effects on 
their health and the health of their children. Graduate midwives need to be prepared, through 
their education, to fulfil this role. In order to meet new clinical antenatal guidelines and 
standards of maternity care, midwifery education in Australia needs to reconsider its 
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coverage of nutrition to maximise midwives’ ability to provide appropriate nutrition advice to 
pregnant women.  
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8  OVERALL DISCUSSION AND CONCLUSION 
8.1 Preface 
This chapter provides an overall discussion of the findings generated by the studies 
undertaken to explore midwives’ nutrition knowledge in relation to providing information to 
women in the childbearing continuum and the nutrition content within midwifery 
programmes. The chapter commences with an overview of the existing literature and the 
thesis aim and questions followed by the presentation and integration of the findings 
(according to mixed methods design). How  the  thesis  answers the research questions is 
presented. The significance of the results and how this contributes to the body of knowledge 
are  provided  and  the  limitations  and  the  strengths of the studies are also summarised. It 
concludes  with  a  final  statement, recommendations to improve  clinical practice and 
nutrition education within midwifery education, and suggestions for future research.  
8.2 Introduction 
Maternal nutrition during pregnancy has significant short and long term implications for the 
health of the mother and the foetus. Most pregnant women do not meet dietary 
recommendations (Malek et al. 2016) and many do not receive nutrition advice (Lucas et al. 
2014a) despite being perceived as receptive to nutrition messages (Szwajcer et al. 2005). 
Midwives are ideally positioned to provide nutrition advice during pregnancy as they usually 
have contact with pregnant women. According to the ICM core competencies (International 
Confederation of Midwives 2010) , midwives are expected to have the knowledge and skills 
to assess maternal nutrition and provide nutrition advice accordingly. However, there is 
limited literature, especially in Australia, about midwives’ role in this important area (Arrish 
et al. 2014). This thesis aimed to explore the role of midwives in providing nutrition advice, 
their nutrition knowledge, and the nutrition education in midwifery programmes using a 
mixed methods design incorporating surveys and interviews with both Australian midwives 
and the coordinators of midwifery programmes in Australia. The specific questions this 
research addressed were: 
1. What are midwives’ attitudes towards the importance of nutrition during pregnancy
and the significance of their role in providing nutrition advice? What are midwives’
confidence levels in providing general and specific nutrition advice?
2. What nutrition education do practising midwives receive during their pre-registration
education or while practising? What nutrition topics are included in the received
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education? Who provides such education? 
3. What are the perceptions of midwives regarding their professional role in providing
nutrition advice during pregnancy? How does the model of midwifery care affect
midwives’ provision of nutrition advice? What are the barriers/factors that midwives
consider act to hinder or facilitate inclusion of nutrition education in their professional
roles?
4. What are the food and nutrition content and skills being taught in midwifery
programmes in Australia? How many hours are allocated to nutrition content within
the curricula? Who is responsible for teaching and reviewing the nutrition content?
What are the views of the course coordinators of the nutrition education within their
programmes and the midwife’s role in providing nutrition advice?
5. How can nutrition curricula in Australian midwifery programmes be improved?
6. How can midwives be assisted to integrate nutrition education into their practice?
Clear answers to these questions were successfully obtained. The majority of Australian 
midwives believed nutrition during pregnancy was important and they had a key role in 
promoting nutrition during pregnancy, but most had significant knowledge gaps and were not 
confident discussing nutrition with pregnant women. These findings were not surprising as 
only half reported receiving nutrition education during their basic or midwifery education or 
during practice. This education was described by the midwives as limited and lacking focus 
on key contemporary issues. The midwives undertook personal initiatives to address this 
information gap. Nutrition was taught within all midwifery programmes surveyed but the 
education was limited by its low number of hours and the tendency to be problem-oriented 
and based on various assumptions. Midwives perceived their role in providing nutrition 
advice to pregnant women as a vital part of their practice but many barriers restricted the 
expansion and the efficacy of this role. Collaboration with nutrition experts was lacking, as 
was the development of nutrition assessment skills or practical training for students in the 
provision of nutrition advice.  
This research had not been undertaken previously in Australia. The findings provide insights 
into professional nutrition education for one of the leading health care professionals, 
midwives. Improvements in nutrition education of midwives are important as they are at the 
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front line of providing health advice to pregnant women, which may not only impact on 
women’s health but also on their babies’ and families’ health in the short and long term.  
8.3 Summary and integration of the findings 
Answering the first research question, the results of the first Study (Chapter 4) indicated that 
midwives believed in the importance of nutrition during pregnancy and the significance of 
their role in providing nutrition advice to pregnant women. Study 2, answering the third 
research question (Chapter 6), provided more understanding of midwives’ perceptions of the 
nature and extent of this role. Midwives perceived providing nutrition advice to pregnant 
women as a vital part of their practice and they generally agreed they are the first point of 
contact in terms of delivering nutrition information. However, they acknowledged they were 
by no means the experts.  
Consistent with their views that their nutrition education role was ‘very significant’, the 
majority of midwives reported they provided nutrition advice to pregnant women (Chapter 4). 
However, the focus and nature of this advice was not consistent with the ‘very significant’ 
view of their role. The advice was frequently referred to as being ‘basic’ or ‘general’ and 
covered topics such as healthy eating, micronutrients, and food safety, with few midwives 
providing advice about weight management. The interviews with the midwives confirmed 
this classification of their advice as being ‘general’ and ‘basic’, especially in the context of 
health promotion. Many of the midwives followed a passive approach in the way they 
conveyed nutrition information, especially to the women they perceived to be healthy. The 
advice of many midwives was mostly medically directed, given when suspecting a deficiency 
or managing an issue, and not focused on promoting health (Chapter 6).  
Explanations for these inconsistencies between the perceived importance of their nutrition 
education role and how it was actually delivered could be attributed to the barriers midwives 
discussed as impeding their role in providing effective nutrition advice. Model of care, lack 
of time, and lack of relevant and reliable resources were the most discussed barriers that 
restricted the extent of the role of midwives in this important area (Chapter 6). Interestingly, 
the data indicated that midwives in public hospitals had lower mean scores of nutrition 
knowledge compared to independent midwives (Chapter 4). This finding in part was 
explained by the accounts of midwives (especially in public hospitals) that they lacked time, 
and this not only restricted their provision of nutrition advice but also impacted on 
opportunities to update their nutrition knowledge.  
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The midwives had inadequate nutrition knowledge in several areas and variable levels of 
confidence in discussing general and specific nutrition issues. One possible explanation for 
this is that midwives received minimal nutrition content during midwifery education and 
during practice. The analysis of the nutrition education received by the midwives (in 
midwifery education and/or during practice) reported in Chapter 5 (answering the second 
research question) revealed that this education was generally limited and focused on basic 
concepts. The education lacked focus on important skills or issues, such as nutrition 
assessment, weight management, nutrition for vulnerable groups such as adolescents and 
women from diverse cultural-linguistic backgrounds. Continuing education was reported to 
occur mostly through personal initiatives by the midwives as they attempted to fill the gaps in 
formal education (Chapter 5). Midwives’ accounts in the interviews (Chapter 6) confirmed 
the limited availability of continuing education opportunities for midwives in Australia, 
especially about nutrition generally. Midwives also highlighted that a midwife would need to 
be highly interested and motivated to seek such education. To facilitate midwives’ provision 
of better nutrition advice, they suggested continuing education or regular updates from 
reliable sources, which may reduce the over reliance on self-directed learning.  
Dietitians were the most used source of nutrition information for the midwives (Chapter 4); 
however, the midwives highlighted limited availability of referral to dietitians’ services for 
issues other than gestational diabetes and, to a lesser extent, obesity. One of the most 
frequently mentioned facilitators to help midwives provide better nutrition advice as 
suggested by the midwives themselves was collaboration with dietitians (Chapter 6). 
Midwives suggested dietitians be involved in antenatal care on a regular basis and participate 
in providing education for both pregnant women and the midwives (Chapter 6).  
The course coordinators were in agreement with midwives in regard to perceiving their role 
in providing nutrition advice as important. Similarly, they viewed nutrition education in 
midwifery education as important (Chapter 7, answering the fourth research question). They 
all reported that nutrition content was included in their midwifery programmes. However, 
half of the programmes were reported to have only from 5 to <10 hours on nutrition, while 
two had a designated nutrition unit. The interviews revealed that nutrition education tended to 
be problem-oriented and based on various (sometimes erroneous) assumptions. Some 
coordinators reported a lack of national midwifery guidelines on teaching or assessing 
nutrition education. Midwives also indicated they lacked midwifery specific guidance in 
regard to nutrition (Chapter 6).  
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It was noted that the pattern of nutrition topics as reported by the coordinators within their 
midwifery programmes (Chapter 7) were similar to the pattern of topics as reported by the 
midwives in Chapter 5. Fifty-seven per cent of the midwives were aged 41 and older, thus 
they may have received their midwifery education some time ago and 50% of the midwives 
reported they had gained their education through hospital-based training rather than through 
the more recently implemented pathway of university education (Chapter 4). This may imply 
little change in the pattern of nutrition topics covered within midwifery education. It may not 
reflect the changes in nutrition knowledge and advances in the understanding of the 
importance of nutrition during pregnancy, or the changes in midwifery practice, such as 
increasing numbers of women with obesity or diabetes, or the greater diversity of vulnerable 
women. The coordinators considered that graduate midwives from their programmes would 
be prepared to provide nutrition advice on a basic level despite the lack of development of 
nutrition assessment skills or practical training for students in the provision of nutrition 
advice (Chapter 7).  
8.4 Significance of the research 
The findings of this thesis have important implications that may support Australian practising 
midwives to provide better nutrition advice to pregnant women which may enhance pregnant 
women dietary behaviour and impact positively on their health and the health of their babies 
in the short and long term. The findings also have direct implications for nutrition education 
within Australian midwifery programmes that can also be applicable to midwifery education 
in other countries.  
Overweight and obesity rates are increasing among childbearing women in Australia 
(Australian Bureau of Statistics 2013) and consequently are impacting negatively on 
pregnancy and foetal outcomes (McIntyre et al. 2012). This impact might not be only in the 
short term but also for the long term. If the government is serious about tackling the 
significant issue of maternal obesity, the issue needs to be a priority. This research, through 
going back to basics about what support is being provided to women to address nutrition 
related issues, has highlighted a significant flaw in the provision of health services. Health 
professionals are not being equipped to address contemporary health issues in a proactive 
manner, both through developing an adequate knowledge base and also the provision of 
effective strategies to incorporate into professional practice. This study has highlighted the 
issue with midwives, a key health professional with influence on women’s health during a 
significant life stage. This raises a concern about other antenatal care providers and their 
156 
preparation to effectively deal with contemporary health problems during pregnancy. There is 
generally more focus on addressing pregnant women’s behaviour in terms of obesity and 
weight management and less focus on changing health professionals’ behaviour in these 
issues or addressing the barriers that prevent them from providing effective counselling in 
these areas (Heslehurst et al. 2014). 
The current research indicates the inadequacy of midwives’ nutrition education not only 
during midwifery education but also during practice. The education is primarily in the remit 
of the professional group itself, who may be perpetuating past practices, rather than reflecting 
on the need for new approaches to professional education to tackle contemporary health 
problems. If this situation continues without any serious action from the government or health 
services, it will create a continuous cycle where health care providers are not provided with 
adequate support and education. This will lead to a further lack of knowledge and skills and 
consequently a provision of insufficient nutrition advice or a failure to provide advice at all. 
This in turn may impact negatively on the health of the mother, the foetus, and future 
generations.  
8.5 Contribution to knowledge 
The studies included in this thesis provided new evidence and insight about the role of health 
professionals, namely the midwives, in providing nutrition advice during pregnancy. There 
was limited literature about this area prior to conducting this research, especially in Australia 
(Chapter 2.3). The published literature review identified the gaps and areas requiring further 
investigations. Identified gaps were the key areas that formed the basis of this thesis. 
To the knowledge of the student researcher, Study 1 (Chapter 4) was the first quantitative 
study to assess Australian midwives’ general nutrition knowledge, their attitudes, and 
confidence in providing nutrition advice during pregnancy and to identify the gaps in these 
areas which were in agreement with previous international findings. Identifying the gaps in 
midwives’ knowledge and the areas where midwives have low levels of confidence in 
discussing nutrition issues with pregnant women makes a significant contribution to public 
health educational initiatives aiming to improve midwives knowledge and confidence. 
Targeting those gaps when planning nutrition educational interventions for midwives may 
encourage and help them to provide effective nutrition advice. This in turn may impact the 
health of the mothers in a positive manner. Effective lifestyle and nutrition advice is a cost-
efficient and harm-free way to reduce gestational weight gain and its complications. 
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Additionally, the findings related to nutrition education received by midwives during 
midwifery education and during practice as presented in Chapter 5 could be considered new 
knowledge as midwives’ nutrition education has been the focus of little research. The chapter 
highlighted the shortcomings of both areas of education and pointed out midwives’ needs for 
nutrition education about contemporary issues and topics such as weight management, 
nutrition assessment and diets for at risk groups which could be reinforced in both midwifery 
curricula and in future educational interventions to support midwives in the provision 
of effective nutrition advice and care for these groups.  
Chapter 6 provided important insight and understanding to midwives’ professional practice in 
the area of nutrition and how they perceive the nature and extent of their role in regard to the 
provision of nutrition advice to pregnant women and how the model of care affects the way 
they provide such advice. It indicated that midwives’ practice in this area is largely restricted 
and challenged by a number of barriers. The midwives suggested a number of important 
facilitators that may help them overcome the barriers and improve their role as nutrition 
educators. This study added to the body of evidence reporting health professionals’ limited 
provision of nutrition advice due to perceived barriers. The facilitators suggested by the 
midwives are important and need to be taken into consideration by governmental agencies, 
health services, and professional bodies that aim to expand the involvement and the 
effectiveness of the midwives’ role in improving dietary behaviours of pregnant women.    
The final study (Chapter 7) which investigated nutrition education within midwifery 
education provided a novel insight into this subject as previous research in this area has rarely 
been conducted. It highlighted the gaps in nutrition education in current midwifery 
programmes. These include: the low numbers of hours allocated to nutrition education 
for midwives, the too great  focus on providing theoretical knowledge and too little focus 
on developing skills, the inadequate practical training, lack of collaboration with 
nutrition experts, and lack of clear professional standards and nutrition competencies 
domestically. These identified gaps provide an indication to midwifery educators of the 
areas that need to be targeted to provide better nutrition education to future midwives. The 
study also provides recommendations on how these gaps can be filled.          
8.6 Limitations and strengths 
There are some limitations of this research that need to be noted. The participants for Study 1 
(Chapters 4 and 5) were recruited through the ACM, but the College does not include all 
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Australian registered midwives. Therefore, the sample cannot be representative of the general 
population of Australian midwives although it was similar in terms of gender and age 
(Australian Institute of Health and Welfare 2013).  
Despite repeated email invitations, the response rate for the midwives’ survey (7%) was low 
although it is not unexpected for online surveys to have low response rates (Yetter and 
Capaccioli 2010). The sample size was estimated to achieve sufficient statistical power and 
the number of responses obtained was close to the estimated sample. The interviews had also 
generally low response rates (n = 16 midwives and n = 7 coordinators). While data saturation 
was achieved from the midwives’ interviews, it was questionable with the coordinators’ few 
interviews. However, the interviews might have been successful at presenting basic themes. 
According to Guest et al. (2006), interviews as few as six are adequate for extracting 
basic elements while twelve would be enough for reaching saturation. A key strength was 
that the midwives’ interviews included midwives from different models of care and the 
coordinators’ interviews included coordinators from undergraduate and postgraduate 
programmes with programmes providing both designated nutrition units and integrated 
nutrition curriculum. This provided various perspectives and insights to the data.  
The midwives’ knowledge survey was neither validated nor comprehensive. Knowledge was 
one component of the framework of the thesis not the main one. The survey was kept short 
based on the feedback from the pilot study. The survey provided a snap shot of the midwives’ 
knowledge which was inadequate in several areas.  
The voluntary nature of participation in this research may imply that only more nutritionally-
oriented midwives and coordinators took part. This may suggest that non-participating 
midwives might have even lower level of knowledge and confidence, and non-participating 
coordinators might have even lower coverage of nutrition within their curricula.  
The mixed methods approach used in the studies of this thesis with the same sample of both 
midwives and coordinators is a strength. Findings from the quantitative surveys could be 
explained and clarified by rich data from the qualitative studies.  
This study was exploratory in nature due to the limited quantity and quality of prior literature. 
The conceptual framework underpinning the thesis (chapter 3, Figure 3.2 p. 43) was focused 
on exploring the variables affecting the midwives’ behaviour of providing nutrition advice. It 
incorporated both personal variables (i.e. knowledge, attitudes, confidence and role 
perceptions) and environmental and structural factors (such as professional nutrition 
education, the model of care utilised, and the barriers and facilitators).  
The relationships between the midwives’ mean score of nutrition knowledge and their 
attitudes, received nutrition education, and confidence were investigated in a quantitative 
manner (Chapter 4). The framework confirmed the significant relationship between 
midwives’ mean score of nutrition knowledge and the receipt of professional nutrition 
education during midwifery education, and the significant relationship between midwives’ 
mean score of nutrition knowledge and their confidence in providing general nutrition advice. 
However, no association was found between midwives’ score of nutrition knowledge and 
their attitudes towards the importance of nutrition during pregnancy and the significance of 
their role in providing nutrition advice. The reason for such findings might be that although 
previous literature indicates an association between knowledge and attitudes, this association 
is usually weak (Bettinghaus 1986). The presence of positive attitudes does not always lead 
to better knowledge. Factors like professional nutrition education might have greater effect 
on knowledge. However, there is limited literature reporting on nutrition education 
interventions aiming to improve midwives’ nutrition knowledge (Barrowclough and Ford 
2001, Basu et al. 2014). More focus on this area is needed.   
Positive attitudes might not lead to practice as well. Midwives in the qualitative study 
(Chapter 6) confirmed their positive attitudes towards the importance of nutrition for the 
health of the mother and baby, and their perceptions of the provision of nutrition advice as 
being an integral part of their professional role. However, the findings of the study indicate 
that there are other barriers that might exhibit greater effect on midwives’ practice in this area 
such as, model of care, lack of time, lack of education and resources. Midwives were also 
aware of the professional boundaries of their role in providing nutrition advice. They 
perceived that they need to provide general nutrition advice as they are not the 
experts. Perhaps, nutrition educational interventions directed to midwives need to put into 
consideration midwives’ models of care and their perceptions of their role. Development 
of tools to help midwives, in fragmented models of care with limited time, assess women’s 
diets and deliver brief and effective nutrition advice is needed. An example is the use of a 
quick screening tool to assess women’s diets and identify at risk groups that would benefit 
from dietitian referral (Langstroth et al. 2011). A recent study by Warren and colleagues 
(2016) has examined the feasibility and acceptability of a brief midwife led 
intervention (using motivational interviewing) to facilitate healthy eating and physical 
activity behaviours in pregnant women and found the intervention to be well received by pre-
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gnant women who reported positive influences of the intervention on their dietary and 
physical activity behaviours. However, the feasibility and acceptability of the intervention 
for midwives were not assessed.  
There was an attempt to investigate the association between the midwives’ mean score of 
nutrition knowledge and whether they provide nutrition advice or not. Midwives’ mean score 
of nutrition knowledge was significantly associated with the provision of nutrition advice (M 
= 13.76, SD = 2.01 versus M = 12.13, SD = 1.82, P = 0.000). Despite this significant 
association, the effect of the provision of nutrition advice on variance in the score of nutrition 
knowledge could not be determined. The majority of the midwives in this study indicated 
they provided nutrition advice (93%, n = 306), so the results were skewed. The midwives 
participating in the survey might have overestimated their practice in terms of the provision 
of nutrition advice. The data from the midwives’ qualitative study (Chapter 6) revealed that 
some of the midwives took a passive approach towards providing nutrition information to 
pregnant women, and some considered the mere provision of brochures (especially to 
seemingly healthy and motivated women) as adequate nutrition advice. Future studies are 
needed to confirm the relationship between midwives’ nutrition knowledge and their practice.   
There was a significant association between midwives’ knowledge and their reception of 
nutrition education during midwifery education, and between midwives’ nutrition knowledge 
and their confidence in providing general nutrition advice. Professional nutrition education 
and confidence in providing general nutrition advice alongside other factors (principal place 
of practice and level of maternity services) had significant association with midwives’ 
nutrition knowledge although they only accounted for 7% of the variance in midwives’ 
nutrition knowledge. One explanation could be that there might be other factors affecting 
midwives’ knowledge that were not investigated in this study. Future research needs to 
investigate this area in greater details. 
Overall, the conceptual framework of this study was successful in assuming the inadequacy 
of the KAB model alone to explain midwives’ behaviour of providing nutrition advice, and in 
incorporating a broad range of other factors such as professional nutrition education, 
confidence, role perceptions, model of care, and barriers and facilitators that are also related 
to midwives’ behaviour of providing nutrition advice. The risk of omitting factors affecting 
the behaviour was minimised. The framework, however; provided a better theoretical 
understanding of how these factors are affecting midwives’ behaviour of providing prenatal 
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nutrition advice rather than definitive answers, especially as some of the factors were only 
explored in a qualitative manner. More research is needed to confirm the factors investigated 
quantitatively (e.g., factors affecting knowledge and variance in knowledge and the 
relationship between knowledge and practice). A quantitative investigation is also needed to 
explore the relationship between midwives’ provision of nutrition advice and factors such as 
role perceptions and barriers.  
Previous literature in the area of midwives and prenatal nutrition has not provided a 
theoretical framework. Midwives’ behaviour of nutrition advice is multifactorial. No single 
factor or a set of factors can adequately explain individual behaviours (Glanz and Bishop 
2010). Personal factors and environmental and structural factors are both important. A broad 
understanding of the factors influencing midwives’ practices in providing nutrition education 
can provide the basis for well-designed interventions that can influence midwives’ 
behaviours in this area. The conceptual framework of this study emphasised that effective 
interventions directed to influencing midwives’ behaviour should not only target personal 
factors (e.g., knowledge, attitudes, confidence, and role perceptions) but also structural and 
environmental factors (professional nutrition education, model of care, and barriers and 
facilitators) (Glanz and Bishop 2010).   
Some findings from this thesis may be appropriate to guide interventions based on the 
Theoretical Domains Framework (TDF). The TDF is a framework that was developed from a 
combination of psychological theories by a consensus approach among experts including: 
health psychology theorists, health service researchers, and health psychologists, as a means 
to make the application of theoretical approaches to interventions aiming at behaviour 
change, particularly in health care easy (Michie et al. 2005). The framework comprises 12 
domains including: knowledge, skills, social/professional role and identity, beliefs about 
capabilities, optimism, beliefs about consequences, reinforcement, intentions, goals, memory, 
attention and decision processes, environmental context and resources (environmental 
constraints), social influences, emotion, and behavioural regulation (Michie et al. 2005). 
Key areas from the TDF that could be targeted in interventions based on the findings of this 
thesis include: knowledge, beliefs about capabilities (self-efficacy), social/professional 
role and identity, social influences (norms), and environmental context and resources.   
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Knowledge gaps identified in this thesis that could be targeted in intervention studies include: 
weight gain recommendations, knowledge of supplements (e.g., iodine requirements) and 
knowledge of Australian dietary guidelines (e.g., dairy serves).  
In the domain of beliefs about capabilities (self-efficacy), midwives in this study had 
moderate to low levels of confidence in providing general and specific nutrition-related 
advice but areas that might need specific attention in terms of increasing the level of 
confidence include: ‘weight gain and obesity’, ‘providing advice on vitamins’, discussing 
vegetarian diets, vegan diets, diets of women with previous or complex medical conditions, 
and diets of women from ethnic or minority groups.  
In the domain of social/professional role and identity, as illustrated above, 
midwives’ perceptions of their role, and boundaries in providing nutrition advice need 
to be taken into considerations.  
In the domain of social influences (norms), team-based approach was recognised by the 
midwives. Midwives considered the involvement of dietitians as the experts of nutrition to be 
important in educating them and pregnant women as well. 
Finally in the environmental context and resources, several barriers/facilitators were 
identified by this thesis that affect midwives’ behaviour in the provision of nutrition advice 
and need to be targeted or considered in future interventions such as lack of time, lack of 
professional nutrition education and lack of resources.  
8.7 Conclusions, recommendations, and future research 
8.7.1 Conclusions  
This thesis explored the role of Australian midwives in providing nutrition education during 
pregnancy, their knowledge, and education. It specifically investigated: midwives’ 
knowledge, attitudes, and confidence in providing nutrition advice. It also investigated the 
nutrition education the midwives received during midwifery education and during practice as 
well as midwives’ perceptions’ of their role and the barriers and facilitators related to it; and 
finally the thesis explored the nutrition content within midwifery education.  
Midwives had inadequate levels of nutrition knowledge and variable levels of confidence, 
probably due to receiving limited nutrition education before or after being registered as a 
midwife. The received education was limited especially in terms of contemporary important 
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issues. Due to this lack of formal education in nutrition, midwives relied more on personal 
initiatives to seek continuing nutrition education. Despite perceiving their role in providing 
nutrition education as an integral part of their practice, this role was perceived to be restricted 
by many barriers. Nutrition was included in all midwifery programmes but the number of 
hours allocated was low and the education tended to be problem-oriented and based on 
various assumptions. There was also a lack of practical training for students in the provision 
of nutrition advice.  
The findings of this thesis indicate missed opportunities for supporting the health of the 
mother and the baby during the antenatal period which represents a critical window of 
opportunity to intervene. The health care providers most in contact with pregnant women, 
namely the midwives, lack the necessary prerequisites to provide such support. There is room 
for improvement. The following recommendations are based on the implications of the 
research for practice and midwifery education so that midwives are able to be better 
supported in their role of providing nutrition support to pregnant women during the antenatal 
period.  
8.7.2 Recommendations 
Both the practising midwives and the programme coordinators provided insightful 
suggestions on issues that need to be addressed and initiatives that could assist to improve the 
efficacy of midwifery practice in supporting pregnant women to improve their nutrition.  
Recommendation 1: Provision of continuing education in nutrition and dietary change. 
It was clear from the results that in order to help practising midwives provide better nutrition 
advice and support, continuing education is essential, especially for midwives in public and 
rural hospitals. Continuing education needs to be provided by reliable and trusted sources, 
such as the ACM and midwives’ workplaces, to reduce midwives over reliance on personal 
initiatives and improve midwives access to the latest evidence-based updates in term of 
nutrition. The education needs to be focused on general as well as specific nutrition topics. 
This would provide equal opportunity for midwives who would like to improve or update 
general knowledge and the midwives who would like to target specific and challenging areas 
to do so.  
Recommendation 2: Involvement of food and nutrition expertise in antenatal care settings. 
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More involvement of dietitians in antenatal care settings is recommended to provide 
resources and education for both pregnant women and the midwives. Positions for dietitians 
in antenatal care settings would address the current limited referral availability for hospital 
dietitians for issues other than gestational diabetes and obesity. More involvement of 
nutritionists in antenatal care community settings is also warranted..  
Recommendation 3: Inclusion of specified nutrition knowledge and skills as core competency 
areas in Australian midwifery competency standards.  
In terms of midwifery education, there is a need for minimum requirements of nutrition in 
Australian midwifery education and the inclusion of nutrition knowledge and skills as core 
competency areas in Australian midwifery competency standards. These competency areas 
would be best developed through consultation and collaboration between nutrition experts, 
midwifery educators, professional midwifery bodies such as the ANMAC, and include 
practising midwives and pregnant mothers.  
Recommendations 4: Involvement of food and nutrition experts in the development and 
provision of nutrition curricula in midwifery education. 
Nutrition education needs a team-based approach. This will ensure the quality of the 
education provided. Nutrition experts could develop online nutrition models to be used by all 
Australian midwifery programmes.  
Recommendations 5: Inclusion of skills of nutrition assessment in midwifery nutrition 
curricula and the provision of opportunities for practical training for midwifery students.  
In this way, the students would not only have theoretical nutrition knowledge but also the 
practical abilities that would enable them to assess pregnant women nutrition status and 
provide them with appropriate nutrition advice as the clinical antenatal guidelines 
recommend. This would ultimately make the midwifery students more prepared to practice 
after graduation and more proactive in providing nutrition advice to pregnant women and 
helping them improve their health and that of their babies’ and families’.   
8.7.3 Future research 
Future research needs to investigate midwives’ comprehensive knowledge of the Australian 
dietary guidelines and adherence to the antenatal clinical guidelines using validated surveys. 
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Research involving newly graduated midwives to investigate their knowledge and 
perceptions of received nutrition education during midwifery education is also recommended. 
This research did not undertake actual observations of midwifery practice. This could be 
explored further in the future for more accurate account of midwives’ provision of nutrition 
advice.  
Similar research can be conducted with other antenatal health care providers such as general 
practitioners and obstetricians to investigate their nutrition knowledge, attitudes, practices, 
and confidence in providing nutrition advice to pregnant women. Investigating nutrition 
education provided to those practitioners during basic education and during practice will be 
also of benefit.  
There is also a need for on-going monitoring of education and of practice to ensure they are 
in line with the up to date evidence. Finally more research to investigate the best strategies to 
help midwives incorporate nutrition advice more effectively in their practice is needed as 
well as best strategies for better integration of nutrition into midwifery education.  
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Educating midwives to provide nutrition advice is essential. Limited research focuses on midwives’ nutrition education.This paper
explores self-reported nutrition education received by Australian midwives before and after registration. It draws on quantitative
and qualitative data from a larger online survey conducted with the members of the Australian College of Midwives (response
rate = 6.9%, 𝑛 = 329). Descriptive and content analyses were used. Of the midwives, 79.3% (𝑛 = 261) reported receiving some
nutrition education during, before, and/or after registration. However, some described this coverage as limited. It lacked sufficient
focus on topics such as weight management, nutrition assessment, and nutrition for vulnerable groups. Continuing education often
occurred through personal initiatives, such as themidwife enrolling in external courses or exploring issues on the Internet and with
colleagues.Themajority of participants indicated a need for increased nutrition education (94.2%, 𝑛 = 310) and guidelines tailored
for them to provide nutrition advice (87.8%, 𝑛 = 289). Australian midwives may not be receiving adequate nutrition education
to provide nutrition advice. Inclusion of evidence-based nutrition components in midwifery education and regular updates for
practising midwives focusing on challenging nutrition issues is required to ensure that they are supported in this important role.
1. Introduction
Accumulating research points to links between prenatal diet
and maternal and foetal health. Observational studies have
identified an association between healthy diet during preg-
nancy and reduced gestational weight gain and lower risk of
pregnancy complications such as preterm birth, preeclamp-
sia, and reduced foetal growth [1]. Pregnant women have
increased requirements for some nutrients such as folic acid
[2] and iodine [3] that might not be obtained from diet alone
and supplementation is recommended. Other important
aspects of maternal diet during pregnancy include appro-
priate weight gain and weight management, food safety, and
management of pregnancy symptoms such as nausea and
vomiting, constipation, and heartburn. The importance of
nutrition during pregnancy and the importance of nutrition
support as a component of antenatal care have recently been
reinforced by the World Health Organization [4].
Pregnant women are considered more accepting of nutri-
tion advice [5]. May et al. [6] found positive changes in the
dietary behaviour of pregnant women who were provided
nutrition advice by their health care professionals compared
to those who were not. Yet the provision of nutrition advice
by health professionals to pregnant women is limited, with
lack of practitioner education being indicated as one of
the obstacles to the provision of such advice [7]. Research
has reported that nutrition education received by doctors is
inadequate [8, 9]; however,midwives’ nutrition education has
received little attention.
Midwives are one of the primary care providers of prena-
tal care inAustralia.Midwives have been reported as themost
frequent source of health information forAustralian pregnant
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women [10] and their role in the provision of nutrition
advice is clearly defined in the International Confederation
ofMidwives Essential Competencies [11]. However, midwives
seem to lack adequate nutrition knowledge and skills [12].
This may be attributed to inadequate education provided
in midwifery courses [12]. Previous research in the United
KingdomandAustralia indicatedmidwives’ lack of education
on some topics such as obesity and weight management [13–
16] or healthy eating [13]. Prior Australian research also iden-
tified that health professionals (including midwives) need
continuing professional education about nutrition during
pregnancy and breastfeeding [17].
A recent Australian study investigating nutrition educa-
tion within midwifery programmes using a mixed-methods
approach incorporating online surveys and interviews with
the course coordinators of the programmes identified some
gaps [18]. Although all surveyed programmes included nutri-
tion content within their curricula, topics taught varied, and
the number of total hours was low. The education seemed to
be medically oriented and lacked focus on developing nutri-
tion assessment skills or providing practical nutrition train-
ing [18]. Additionally, a review investigating online opportu-
nities for professional development in nutrition in Australia
identified the scarcity of such opportunities and various gaps
within those available [19].
The aim of this study was to explore Australian midwives’
recollections of the nutrition education they received during
basic education and following registration and their perspec-
tives regarding their preparation to provide nutrition advice.
2. Methods
2.1. Design. The study used a cross-sectional descriptive
design.
2.2. Participants and Distribution. The members of the Aus-
tralian College of Midwives (ACM) were invited in 2012
(𝑛 = 4770) to participate in the study through an invitation
published in the ACM newsletter and an email invitation
sent through the ACM office. The invitations contained a
hyperlink to the survey. Two email reminders were subse-
quently sent at one month intervals. The survey included an
information sheet explaining the purpose of the study and
a statement indicating that the participants provided their
consent if they completed the survey. A power calculationwas
undertaken, providing an estimated minimum sample size of
356, based on a total population of 4770, margin error of 5,
and a confidence level of 95%.
2.3. Survey Development. Previous literature [20–22] was
drawn upon to develop the survey instrument. Five experts,
including two dietitians, two academics (with expertise in
public health nutrition and midwifery), and a statistician,
reviewed the survey. The survey was circulated to five
research colleagues and five practising midwives as a pilot.
The survey was consequently modified prior to dissemina-
tion. SurveyMonkey Software was used to create the final for-
mat online (Survey Monkey Inc., Palo Alto, California, USA,
https://www.surveymonkey.com). The full survey examined
midwives’ provision of nutrition advice during pregnancy,
their knowledge, attitudes, and confidence in this area [23].
The survey results indicated that 93% of themidwives provide
nutrition advice to pregnant women but their nutrition
knowledge and confidence in providing general and specific
nutrition-related advice were inadequate. Therefore, more
focus needs to be directed to nutrition education received by
midwives [23].
2.4. Survey Items. This paper reports on the seven questions
related to nutrition education received by midwives during
midwifery education and/or during practice. The first two
questions included open-ended components. Participants
were asked if they received nutrition education and if yes, to
report the number of hours, number of sessions provided,
and where they were provided. Participants who answered
“yes” to one or both of the questions also were directed to
provide the details of this education (including information
on who provided it and the nutrition topics covered) from a
drop down menu. Midwives’ views were sought on receiving
more nutrition education and having guidelines tailored for
them to provide nutrition advice, as well as the reasons for
such views. Eight demographic questionswere included (gen-
der, age, midwifery education, years of experience, place of
practice, principal state/territory of work, level of maternity
services, and areas of maternity practice).
2.5. Analysis. The Statistical Package for the Social Sciences
Software (SPSS) version 22 (Armonk, NY: IBM Corp.) was
used to report the quantitative data. Descriptive data were
presented using frequencies and percentages. Participants
provided additional information via text boxes. This was
analysed in a descriptive manner using content analysis [24].
2.6. Ethical Approval. The University of Wollongong Health
andMedical Human Research Ethics Committee (HE12/009)
granted ethical approval for the study and it was carried out
in accordance with The Code of Ethics of the Declaration of
Helsinki [25].
3. Results
There were 393 responses, 64 of which were excluded (61 for
missing data, one a duplicate, one response from the pilot, and
one electronic), resulting in 329 complete surveys for analysis
(final response rate of 6.9%, 329 of 4770). Table 1 shows
the participants’ demographics. The majority were female
(98.8%, 𝑛 = 325), more than 50 years of age (45.9%, 𝑛 = 151),
employed for over 10 years (69.6%, 𝑛 = 229), and resident
in New South Wales and Queensland (52.9%, 𝑛 = 174), had
hospital-based midwifery training (53.2%, 𝑛 = 175), and
were employed in public hospitals (86.6%, 𝑛 = 285) gener-
ally in regional and tertiary referral hospitals (67.7%, 𝑛 =
223) rotating through antenatal, birthing, and postnatal areas
(41.3%, 𝑛 = 136).
Of the 329 respondents, 79.3% (𝑛 = 261) reported that
they had received nutrition information or education during
their midwifery education and/or during practice. Table 2
presents details of the nutrition education received during
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Table 1: Characteristics of the respondents.





21–30 years 28 8.5
31–40 years 55 16.7
41–50 years 95 28.9
Older than 50 years 151 45.9
Education
Bachelor degree of midwifery 74 22.5
Hospital-based training midwifery 175 53.2
Initial midwifery postgraduate degree 80 24.3
Years of experience
Less than 2 years 22 6.7
2–5 years 30 9.1
6–10 years 48 14.6
More than 10 years 229 69.6
Principal state or territory of work
New South Wales (NSW) 96 29.2
Queensland (QLD) 78 23.7
South Australia (SA) 30 9.1
Tasmania (TAS) 8 2.4
Victoria (VIC) 58 17.6
Western Australia (WA) 40 12.2
Australian Capital Territory (ACT) 8 2.4
Northern Territory (NT) 11 3.3
Principal place of practice
Public hospital 285 86.6
Private hospital 16 4.9
Independent midwifery practice 28 8.5
Level of maternity services
Community 53 16.1
Rural hospital 53 16.1
Regional hospital 113 34.3
Tertiary referral 110 33.4
Area of midwifery practiceb
Antenatal care 96 29.2
Birthing (labour) suite 54 16.4
Postnatal 89 27.1
Rotation through all the above areas 136 41.3
Group practice (case load or team midwifery) 67 20.4
Independent midwifery practice 28 8.5
aTotal number = 329. bMultiple responses allowed. ∗The table is reused with permission from Elsevier.
midwifery education and/or after registration. It was mainly
provided by midwives (67.4%, 𝑛 = 176), followed by dieti-
tians/nutritionists (56%, 𝑛 = 147). Instruction by other health
professionals and organisations and self-directed learning
(SDL) also made a contribution (24.5%, 𝑛 = 64).
Themost frequent nutrition topics coveredwere nutrition
during pregnancy, for example, the role of folate, iodine,
or calcium; alcohol and pregnancy; and the healthy range
of weight gain required for pregnant women during dif-
ferent stages of pregnancy (78.9%, 77.0%, and 75.1%, resp.)
(Table 2). Other nutrition topics included managing nausea,
constipation, or heartburn; food safety and preparation (e.g.,
listeria); breastfeeding; and gestational diabetesmanagement.
Topics reported to a lesser extent were managing weight
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Table 2: Nutrition information/education details.
Nutrition education details 𝑛a %
The providers of nutrition educationb
Midwives 176 67.4
Dietitians/nutritionists 147 56.3
Obstetricians or other doctors 36 13.8
Otherc 64 24.5
I do not know 25 9.6
Nutrition topics covered in the educationb
Topics of nutrition during pregnancy
Nutrition during pregnancy, for example, the role of folate, iodine, or calcium 206 78.9
Alcohol and pregnancy 201 77.0
The healthy range of weight gain required for pregnant women during different stages of pregnancy 196 75.1
Nutrition-related issues such as managing nausea, constipation, or heartburn 178 68.2
Food safety and preparation during pregnancy (e.g., listeria) 174 66.7
Nutrition for breastfeeding 173 66.3
Nutrition management of gestational diabetes 164 62.8
Managing weight during pregnancy 115 44.1
Reviewing diet for nutrition requirements of pregnancy 111 42.5
Nutrition during pregnancy and different cultural groups 54 20.7
Nutrition and teenage pregnancy 54 20.7
Topics of general nutrition
General nutrient information, e.g. the role of vitamins and minerals in the body 124 47.5
General food safety 95 36.4
General nutrition, for example, prevention of chronic illnesses such as cancer and heart diseases 46 17.6
Otherd 10 3.8
an = 261 (only midwives who received nutrition information/education during midwifery education or after registration answered this section). bMultiple
responses allowed. c“Other” included self-directed learning (through internet, media, reading books, journals, and attending conferences), complementary
therapists (such as naturopaths and homeopaths), chiropractors, diabetes educators, midwives (colleagues, lecturers, and presenters in conferences or online)
drug companies representatives, drug and alcohol staff and nurses, nutrition experts, kinesiologists, International Board Certified Lactation Consultant
(IBCLC) course educators, governmental organisations, health promotion officers, and interaction with pregnant women. d“Other” included nutrition for
newborn and infants, nutrition during labour and after birth (especially for women from different cultural backgrounds such as Asian, Muslim, and African
women), nutrition for vegetarians and vegans, nutrition for fertility, nutrition for alleviating symptoms such as thrush, eczema, and allergies, nutrition for
preconception, the impact of maternal nutrition on child health, and the effects of socioeconomic factors on nutrition status, supplements, and organic food.
and reviewing diet for nutrition requirements of pregnancy
(44.1% and 42.5%, resp.). The least covered topics were
nutrition during pregnancy and different cultural groups and
nutrition and teenage pregnancy (20.7% and 20.7%, resp.).
General nutrition topics were also covered to a lesser extent,
including the role of vitamins and minerals in the body,
general food safety, and prevention of chronic illnesses such
as cancer and heart disease. In addition to the provided list of
topics, a few midwives added other topics (Table 2).
One hundred thirty-three respondents (40.4%) provided
details of their nutrition education during midwifery educa-
tion. Of these, 42.9% (n = 57) provided approximate number
of hours and/or sessions taught. The number of lectures was
generally small, ranging from 1 to 6 lectures, while numbers of
hours ranged from 10minutes to 10 hours. Very fewmidwives
(𝑛 = 6) reported receiving extensive coverage of nutrition
(e.g., 30 hours or more), and when they did so, it had usually
been provided as a separate unit that lasted for a semester or
a year. The nutrition education was offered in a range of edu-
cational, clinical, and community settings.
Thirty-four (10.3%) midwives indicated that the nutri-
tion education provided was limited, more focused on the
basics or foods to avoid, and mostly integrated with other
topics rather than being presented separately. According to
one respondent, such education provided only a very small
amount of information about foods that pregnant women
should avoid. (Participant 278)
Details of their nutrition education during practice were
provided by 149 respondents. Of these, 58 respondents
reported the duration of education sessions provided after
registration. Sessions ranged from 20 minutes or an hour for
individual lectures/sessions to 120 hours for separate units or
courses.
Self-directed learning (SDL) was reported by 62 mid-
wives, sometimes as their main or only avenue to obtain
nutrition education. Self-directed learning avenues included
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attending conferences/workshops; undertaking nutrition
courses; reading scientific journals, books, and pamphlets;
and communicating with other health professionals.
Some midwives reported receiving in-service nutrition
education (𝑛 = 22), while others reported accessing such
education at their own expense.
None offered. Have accessed 2 day study days at
own cost. (Participant 282)
In response to the question on whether their practice
would benefit from receiving more nutrition information
or education, 94.2% (n = 310) of the midwives responded
“yes,” 1.22% (n = 4) responded “no,” and 4.6% (n = 15)
“have not thought about it.” Of the 329 midwives, 40.1% (n =
132) provided further details. Many of the midwives’ written
responses are related to professional commitment to their
role. Many of the responses (59.1%, n = 78) indicated that
more nutrition education would help improve their know-
ledge or keep it up to date, increase their confidence, and help
them provide evidence-based, consistent advice.
Would feel more confident and knowledgeable in
offering appropriate info[information] and advice
re [on] diet and nutrition. (Participant 153)
A smaller group of midwives (𝑛 = 16) included com-
ments that reflected a broad perspective of the importance of
nutrition support to the health of the mother, baby, and the
whole family.
Diet is key to good health and if we teach the
mother how to eat right then we impact the
whole family. We also reduce the complications
of pregnancy if we get good diet and weight
management. (Participant 287)
Some midwives (𝑛 = 10) expressed a desire for greater
nutrition knowledge to help them provide accurate informa-
tion in regard to more specific pregnancy-related issues, such
as the prevention and management of obesity and diabetes,
as well as allergies, and nutritional challenges associated with
the culturally diverse women presenting.
We are seeing more obese women and it is difficult
to give themadvice onweightmanagement during
pregnancy. (Participant 115)
Tenmidwives specifically expressed their belief that it was
part of their professional role to provide nutrition advice to
pregnant women.
Midwives are often the first contact a mother has
with a health professional during her pregnancy
and should be given every opportunity to expand
knowledge and give the best advice tomothers and
their families. (Participant 208)
Structural constraints also prompted midwives desire to
seek greater nutrition education (n = 4); For example, their
role was considered particularly important due to limited
availability of dietitians’ services.
Currently unable to refer women to[the] dietitian,
[due to] (funding). . . therefore midwives, espe-
cially those involved in continuity of care models
are at the coal face to make changes given they
have the right information and tools to do so.
(Participant 107)
A few midwives (𝑛 = 4) believed they do not receive
enough nutrition education despite their being the health
professionals with the most contact with pregnant women.
Very little education or resources are directed
towards midwives in this area and we are the
health professionals who spendmost time with the
women. (Participant 311)
Somemidwives (𝑛 = 10) either were opposed to receiving
more information or had not thought about it or wanted
more information but had reservations. Three thought that
dietitians are better positioned to provide specialised advice
and they should be seen by all pregnant women. Others (𝑛 =
4) thought that even if education was provided, it would
need regular updates and might not be possible for every
issue, specific enough, or conveyed to women due to time
constraints. One midwife exhibited a lack of confidence in
current dietary guidelines.
Yes I would like to do more study re [on] nutrition
but I am not confident that our current dietary
guidelines are leading our society to greater health
and so I would not be keen to study “mainstream”
dietary information. I believe though that good
nutrition is the basis for good health and so is
an essential aspect of pregnancy care. (Participant
232)
Some midwives (𝑛 = 14) indicated a range of topics they
would like to have covered in ongoing education, including
obesity, gestational diabetes, nutrients, diets for women from
different cultural backgrounds or women living in remote
areas, special diets, weight loss for postpartum women, and
exercise. Three types of education were suggested by six
midwives: hard copy information and references; guidelines
in an easy access format; and regular updates such as in-
service and professional development sessions.
Themajority of the respondents (87.8%, 𝑛 = 289) thought
that Australian midwives would benefit from guidelines
specifically tailored for them to provide pregnant women
with nutrition advice; 3% (𝑛 = 10) disagreed, while 9.1%
(𝑛 = 30) had not thought about it. When asked to explain
their answers, 36.2% (𝑛 = 119) responded.Their explanations
for why nutrition guidelines could be beneficial included that
the guidelines would encourage midwives to provide more
evidence-based, consistent advice and reduce conflicting
information for both midwives and women (𝑛 = 52). It
would also overcome the lack of clinical guidelines specific
to Australia, unlike those for smoking and diabetes (𝑛 =
9). Given the importance of nutrition and midwives’ role in
nutrition advice (𝑛 = 15), clinical guidelines would overcome
midwives’ lack of nutrition knowledge, the current failure to
uniformly provide adequate nutrition education inmidwifery
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education and practice, and limited access to dietitians (𝑛 =
10).
Things work so much better when we eliminate
some of the shades of grey. . .a consistent guideline
would be terrific in many areas of maternity care,
not just nutrition advice. (Participant 48)
A small number (𝑛 = 19) were in favour of guidelines
tailored to their requirements but they had some reservations,
while 18 midwives were not in favour of guidelines tailored
to midwives’ needs or had not thought about it. Reservations
about such guidelines included the need for such guidelines
to be evidence-based, user-friendly, andwomen-centred (and
in one case have a naturopathic holistic approach), involve
midwives in their development, and be regularly updated.
One midwife commented that there are already available
guidelines while another thought guidelines may restrict
advice given.
Guidelines can be useful. However, yet another
“tick box” would be annoying. Guidelines can
potentially lead to prohibitive practice. (Partici-
pant 30)
Further reasons given against guidelines included that
midwives need to collaborate with other health professionals
(e.g., dietitians); and learning should be encouraged rather
than merely relying on guidelines.
My concern would be a one size fits all doesn’t
work for everyone, what is out there tends to
be very middle-class/income, Anglo-Saxon, older/
motivated women centric. Teenagers will tell you
they choose the healthy options at McDonald’s
(and mean it!). (Participant 91)
4. Discussion
This study exploredAustralianmidwives’ own accounts of the
nutrition education they had received.Themajority reported
receiving some nutrition education during midwifery educa-
tion and/or after registration; however, this education lacked
focus on contemporary nutrition issues and was generally
described as limited. The provision of nutrition education to
the midwives was reported to be mainly provided by mid-
wives with further involvement of professionals with relevant
expertise, such as dietitians and to a lesser extent by obste-
tricians or other doctors. Some midwives reported attempt-
ing to address their lack of formal nutrition education
through self-directed learning.Themajority indicated a need
for increased nutrition education and guidelines tailored for
them to provide nutrition advice.
Midwives generally commented that the coverage of nut-
rition during midwifery education was limited, integrated
within other topics, and focused on the basics. The reported
number of lectures and/or hours was small. Few midwives
reported having a separate unit covering nutrition during
pregnancy. Recent research [18] surveyed Australian accred-
ited midwifery programmes and found that the number of
hours of nutrition education in half of the programmes was
only 5 to >10 hours, with only two programmes having a
separate nutrition unit.There was also a lack of approaches to
develop nutrition assessment skills or have practical nutrition
training [18].
Limited nutrition education in midwifery programmes
raises the need for those providing preregistration education
to review their coverage of nutrition. Midwives’ nutrition
knowledge has been significantly linked to nutrition educa-
tion received during their initial education [23]. However, it
is unrealistic to assume that preregistration nutrition content
should suffice for all future practice, as professional know-
ledge is dynamic, evolving in line with the evidence base.
Thus the role of preregistration nutrition education in imple-
menting necessary knowledge and skills that can be improved
during practice cannot be ignored.
Several challenges have been identified in the literature
that impact effective integration of nutrition educationwithin
health professionals’ education including obtaining time
within the curricula to integrate nutrition; focusing on teach-
ing the role of nutrients in metabolic pathways rather than
focusing on practical food-based knowledge; lack of empha-
sis on nutrition; lack of involving nutrition experts; and a
lack of resources [26]. A competency-based nutrition educa-
tion addressing clinical and public health nutrition and inter-
professional collaboration have been suggested as strategies
to tackle these challenges [27].
In response to the lack of subsequent formal opportuni-
ties for nutrition education during practice, many of themid-
wives reported that they undertook self-directed learning or
independent learning. Such learning [28] assumes that adult
learners are mature, independent, self-directed, responsible,
and individual, and their learning is connected to their social
roles and previous experiences, so they need approaches
where they are partners rather than passive receivers [29].The
overwhelming availability of new content (such as new areas
of nutrition information) and competency-based education
have increased the interest in SDL [29]. Although SDL is con-
sidered as the most suitable model for health professionals to
keep their knowledge up to date, there aremixed results about
the effectiveness of SDL models compared to traditional
learning models [30]. It was found that it is more effective
in improving knowledge than attitudes and skills [30]. It is
also more suitable to advanced learners [29]. There are also
no consistent means to determine the learner readiness to
SDL and the nature of the content most appropriate to SDL
[29].
The majority of the midwives in this study were mature
in age and this might be the reason for referring to SDL as a
way of obtaining nutrition education.However, the suitability
of SDL in nutrition education remains unknown for younger
midwives specifically and for midwives in general. Further
research in this regard is needed. Fromour study self-directed
learning seemed to involve some issues such as the outlay
of personal funds (not all midwives may be in a position to
do so) and the variable quality of the nutrition education
received. Midwives would benefit from being offered afford-
able and easily accessible nutrition education from trusted
midwifery organisations and their workplaces. Access to
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information from dietitians as the experts in the field would
also benefit midwives.
Other midwives were the main providers of nutrition
education to the participants. However, it was identified that
midwives may themselves receive limited education in nutri-
tion. The provision of nutrition education by professionals
with relevant expertise, such as dietitians, was mentioned by
around 60% of themidwives.This is not unexpected, as dieti-
tians were found to be rarely involved in teaching nutrition
content withinAustralianmidwifery programmes [18]. Other
research has suggested that collaboration between dietitians
and midwifery academics in terms of nutrition education
for midwives is feasible and could help improve midwives’
nutrition knowledge [31].
Variable nutrition coverage within midwifery education
and/or after registrationmay result in variable quality ofmid-
wifery practice in this important area. Primarily it focused
on basic and theoretical topics. Complex topics and those
incorporating practical or management skills (such as weight
management and reviewing diet for nutrition requirements
of pregnancy) were reported less frequently. Similar results
have been reported previously [21, 32]. According to the ICM
Essential Competencies, midwives should have the knowl-
edge/skills to assess women nutritionally [11]. The ability of
midwives to manage weight is essential given the high rates
of overweight and obesity among childbearing women [33].
Midwives in this study listed the increasing rates of obesity
as a reason for the need for greater nutrition information
and specific guidelines. A previous study has found that Aus-
tralian midwives using evidence-based guidelines to manage
obesity were more likely to report adequate education and
greater confidence in counselling [34].
Of concern was the identification of the least covered
nutrition topics, particularly nutrition for different cultural
groups, and nutrition and teenage pregnancy. Pregnant
women from different cultural backgrounds and pregnant
teenagers are nutritionally vulnerable groups [2]. The results
of this study are consistent with previous international
research that found that midwives lacked sufficient knowl-
edge and skills to counsel pregnantwomen fromdifferent cul-
tures [35]. Midwives specifically pointed out that they would
benefit from greater knowledge/clinical guidelines and in-
service education on diets of women from culturally diverse
backgrounds that would help them in these circumstances.
It was not possible to distinguish which phase, either
during midwifery education or practice, the midwives were
referring to in their answers to the questions regarding the
providers of nutrition education and the topics covered. Fifty-
seven percent of the midwives were aged 41 and older; thus
they may have received their midwifery education some time
ago and 50% of the midwives reported that they had gained
their education through the now abandoned hospital-based
training rather than through university education. However,
the pattern of topics reported as included within their
received nutrition education was similar to topics reported
to be covered in contemporary Australian midwifery pro-
grammes [18]. This may imply little change in the pattern of
nutrition topics covered within midwifery education. It may
not reflect the changes in nutrition knowledge and advances
in the understanding of the importance of nutrition during
pregnancy or the changes in midwifery practice, such as
increasing numbers of womenwith obesity or diabetes, or the
greater diversity of vulnerable women.
Midwives in this study believed in the importance of
nutrition during pregnancy and their role in providing
advice and therefore their need for more nutrition education
and specific guidelines. The realisation by the midwives of
the need to provide evidence-based, consistent advice is
understandable. There is currently an overwhelming amount
of nutrition information available in the media, particularly
on the Internet, with many confusing messages that are not
scientifically proven. Nutrition science continues to develop
and new information is constantly emerging. This presents
challenges for busy midwives. Formal updates from official
organisations such as the ACM and their workplaces would
ensure that midwives are up to date with the latest evidence-
based advances in nutrition. Prior research has also shown
that midwives’ knowledge and confidence could be improved
through compact training [22, 36]. Unfortunately, there is
lack of the availability or provision of such intensive training
in Australia [19].
Strategies for providing continuing education (e.g., online
nutrition education) have some advantages, such as reaching
a wide audience with high-quality content; being an efficient,
relatively low-cost method of delivery; providing convenient,
self-paced study; and being effective at building capacity.
However, it requires funds to develop and sustain [26].
Unless there are initiatives from the government and the
professional bodies to provide such training, continuing
nutrition education for health professionals will remain a
challenge.
At the time of administrating the survey, the only avail-
able dietary guidelines were the Australian Dietary Guide-
lines (2003, revised in 2013) which were general guidelines
and did not include advice specific to particular health pro-
fessionals, such as midwives (who are not extensively trained
in nutrition), on how to provide nutrition advice to pregnant
women. In 2012 and 2014, Australia released its first National
Antenatal Clinical Guidelines [37, 38]. A small number of
the midwives expressed reservations regarding guidelines
tailored to midwives’ needs and one midwife exhibited a lack
of confidence in current dietary guidelines, whichmay reflect
a tension between her personal views and her professional
role. Future research could explore the views of midwives
on the National Antenatal Clinical Guidelines; the support
midwives should receive to incorporate the guidelines into
midwifery practice; and the extent to which they are consis-
tent with their expectations of their professional roles.
4.1. Limitations and Strengths. While the response rate was
low (6.9% of the members of ACM), it was similar to
a previous study conducted with this cohort [34]. Online
surveys tend to have lower response rates compared tomailed
surveys [39]. The majority of the midwives were of mature
age. Therefore, many were not able to provide the details of
the nutrition education they received during their midwifery
education several decades earlier. This may be due to the use
of open-ended questions to obtain such data. The authors
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chose to use open-ended questions to give the participants
the freedom of reporting their own experiences instead of
providing limited certain answers. The use of both quantita-
tive and qualitative data is strength of this study. Quantitative
data revealed that about 80% of the midwives received
somenutrition education duringmidwifery education and/or
practice but the qualitative data highlighted the shortcomings
of this education. The varying responses to the various
questions eliciting midwives’ perceptions and needs did not
permit exploration of associations of such responses with
demographics or work characteristics of the participants.
4.2. Practical Implications. National general recommenda-
tions can be made to include nutrition in a systematic way in
midwifery programmes through the Australian Nursing and
MidwiferyAccreditationCouncil.Midwives need continuous
support from official and trusted organisations, such as the
ACM and their workplaces, to provide them with regular
evidence-based nutrition updates, especially in terms of
contemporary issues such as obesity.These recommendations
can be applicable internationally through similar official
midwifery organisations.
4.3. Future Research. Younger midwives were underrepre-
sented in this study; future research should focus on inves-
tigating newly graduated midwives’ perceptions of nutrition
education received during midwifery education and learning
objectives regarding nutrition education within midwifery
programmes to explore if skills to deal with challenging
issues such as obesity are included in the curricula. Future
studies also might explore the actual nutrition education
being provided in midwifery programmes and how to make
changes to curricula to facilitate the incorporation of nutri-
tion education and the range of information that women seek
frommidwives, to ensure that the nutrition education within
programmes is relevant.
5. Conclusion
Australian midwives may not be adequately prepared to pro-
vide nutrition advice, a role that is increasingly important due
to greater number of pregnant women with nutrition-related
issues. Limited coverage of nutrition within midwifery or
continuing education was reported, with personal initiatives
undertaken to address nutrition information gaps. A more
systematic approach aimed at ensuring that all midwives
have the basic nutrition knowledge and skills they require to
provide nutrition advice to pregnant women, as outlined in
the newAustralianAntenatal Clinical Guidelines, is required.
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This study explored the Australian midwives’ role in the provision of nutrition advice. Little is known about their perceptions of
this role, the influence of the model of care, and the barriers and facilitators that may influence them providing quality nutrition
advice to pregnant women. Semistructured telephone interviews were undertaken with a subsample (𝑛 = 16) of the members of
the Australian College of Midwives who participated in an online survey about midwives’ nutrition knowledge, attitudes, and their
confidence in providing nutrition advice during pregnancy. Thematic descriptive analysis was used to analyse the data. Midwives
believed they have a vital role in providing nutrition advice to pregnant women in the context of health promotion. However, this
was not reflected in the advice many of them provided, which in many accounts was passive and medically directed. The extent
and efficacy of their role appear to be challenged by many structural barriers. Midwives suggested facilitators that may assist in
overcoming these challenges. Midwives need assistance, support, and guidance to provide holistic nutrition advice that assists
women to achieve healthy pregnancies. A collaborative approach between midwifery bodies, nutrition and education experts, and
maternity care services may provide an effective way forward.
1. Introduction
The short and long term impacts of maternal diet on the
health of the mother and the foetus are widely documented
[1, 2]. Pregnant women’s dietary behaviour is influenced
by interpersonal, institutional, and community factors [3].
Nutrition knowledge is one of those numerous factors that
may affect women’s diet [3] and pregnant women are per-
ceived to be more receptive of nutrition information during
pregnancy [4]. Nutrition education during pregnancy has
been linked to positive maternal and infant outcomes [5],
especially among overweight and obese women [6]. In spite
of these positive links, the provision of nutrition advice by
antenatal care providers is not common practice [7]. In the
literature, this lack of engagement with women in discussing
their diet has been attributed to health care providers being
challenged by factors such as limited time, resources, and
education [8].
Midwives are health care professionals perceived to be
in a unique position to provide nutrition advice to preg-
nant women due to their usual contact with the women
via antenatal appointments. Moreover, health promotion
and education are considered among the most important
activities that midwives perform with pregnant women as
advocates for health and wellbeing rather than managers
of diseases [9]. However, studies in the United Kingdom
(UK) [10] and Sweden [11] reported that midwives struggle
to provide dietary advice, especially in the context of health
promotion and on challenging issues such as obesity, despite
acknowledging it as part of their role [10].
A recent Australian quantitative study reported that the
majority of the midwives believed that their role in providing
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nutrition advice is significant and the majority reported pro-
viding nutrition advice to pregnant women. However, some
midwives provided written comments specifying barriers
such as lack of time, resources, and the model of care cur-
rently utilised as affecting their provision of such advice [12].
This study aimed to gain further understanding of mid-
wives’ perceptions of their role, particularly the effect of the
model of care on the way they provide nutrition advice, the
barriers that hinder their role, and the facilitators that may
help them to provide better nutrition advice to pregnant
women. These insights will contribute to pregnant women
receiving quality nutrition advice and support to help them
make informed decisions about their diets.
2. Methods
2.1. Design. A qualitative descriptive approach was under-
taken to gain an in-depth understanding of midwives’ per-
ception of the importance of nutrition, how they learnt about
nutrition, and how they educate women. The approach is
useful when the aimof the research is to describe participants’
experiences and perceptions regarding a particular topic, as is
the aim of this research [13]. In the process of analysing the
data and presenting them, there is rich and straightforward
description of the participants’ experiences or related events
[13]. The analysis in this approach allows for reasonable
interpretation but the researcher stays close to the data and
participants’ own language [13]. Semistructured interviews
were employed. The interviews were flexible in style and
structured around an interview guide and also included other
probing questions that may arise during the interview. The
questions were open-ended in nature, allowing respondents
to give their answers in their own words and to express
their ideas and opinions. The purpose of a semistructured
interview is to generate rich and candid data that lead to a
deeper understanding of an issue [14].
2.2. Sampling and Participants. The participants were a con-
venience subsample of themembers of the Australian College
of Midwives (ACM) who participated in an online survey
about midwives’ nutrition knowledge, attitudes, and their
confidence in providing nutrition advice during pregnancy
in 2012 [12].
2.3. Recruitment. In the participant information page of the
midwives’ online survey, an introduction about follow-up
interviews was provided and a note was also included at the
end of the survey. Midwives were directed to a separate page
to indicate their consent to be contacted for the follow-up
interview and to provide their contact details (i.e., names
and email addresses). The intention was to gain the views
of midwives across different ages and experiences. Therefore,
the participants were asked to indicate their age category (i.e.,
younger than 35 or older than 35) and include their years
of experience. The invitations for the interviews (including
the participation information sheet and the consent form)
were formally sent in October 2012 to the midwives who had
indicated their consent to being contacted for the follow-
up. The participant information sheet explained the aim of
the study, its significance, what the participants will do, the
approximate time that will be taken for the interviews, and
the participants’ right to refuse to participate or withdraw
from the study with their data at any time without any effect
on their relationship with the University of Wollongong or
their place of employment. The participants were offered
the opportunity to review their transcripts if they wanted.
How the data will be disseminated was also explained.
The participants were also given the details of the ethics
committee of the university who they could approach with
any concerns. They were given the opportunity to ask any
questions at any stage. Reminders to nonrespondents were
sent in November 2012 and January 2013. Participants who
returned their signed consent forms were sent a form to
indicate their preferred option for the interview (Skype or
telephone), provide their phone if they chose the telephone or
their Skype account’s details if they chose Skype, and provide
their preferred dates for the interview.
2.4. Data Collection. The primary researcher (JA) conducted
the semistructured telephone interviews between October
2012 and March 2013. The interviews were audio-recorded.
The length of the interviews averaged 21 minutes. The main
questions thatwere used as a guide during the interviewswere
as follows:
(1) Can you please describe the model of care you
follow/practise as a midwife?
(2) I would be interested to hear your views of how
food selection and nutrition during pregnancy could
influence pregnancy outcomes.
(3) What are the most important food issues that you
usually discuss with pregnant women during their
antenatal visits? What are the issues that should be
discussed from your point of view?
(4) In what ways do you think your model of care affects
the way you provide nutrition advice?
(5) Please describe for me the role you think midwives
should have in regard to providing food-related or
nutrition advice to women during pregnancy?
(i) What preparation do you think midwives
receive to provide such advice?
(ii) What are the barriers that midwives encounter
in relation to providing such advice?
(iii) What guidelines or sources of information are
available to midwives relating to providing
nutrition information to pregnant women?
(6) Whatmight assist midwives to provide better services
for pregnant women in regard to food-related or
nutrition advice?
(7) Would you like to add anything else?
Further questions or prompts derived from the interviews
were used as relevant. The interview guide was developed
by JA. The development of the guide was informed by
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the literature and the aim to deepen the understanding of
the findings of the survey. The coresearchers, two experts
(midwifery and public health), and a dietitian reviewed the
interview guide to determine its relevance to achieve the aims
of the study.
2.5. Data Analysis. All interviews were transcribed verbatim
by a professional transcriber. The interviews were then
checked for accuracy by the primary researcher (JA). The
Software QSR International’s NVivo11 was used to manage
the data. Thematic descriptive analysis was used [15]. The
transcripts were read and reread by JA to ensure familiarity
with the data and the audio recordings were referred to fre-
quently to interpret the answers in their actual context. Open
coding of the transcripts was undertaken inductively. Two
researchers (JA and MW) undertook independent coding
to ensure agreement of coding and establish validity and
rigor. When disagreement existed, the coding was discussed
between the researchers until consensus was reached. JA
completed the analysis, organised the descriptive themes, and
verified them with all coresearchers.
2.6. Ethical Considerations. The University of Wollongong
Health and Medical Human Research Ethics Committee
approved the study (HE12/009). In the participation infor-
mation page of the online survey, the interested midwives
were assured that their personal details would be secure if
they decided to participate and their anonymity would be
reserved. All participatingmidwives sent their signed consent
forms either by email or through the post via the means of
prepaid envelopes. A verbal confirmation was also indicated
at the beginning of the interviews.
3. Findings
3.1. Participants. Fifty-two midwives consented to be con-
tacted for the interviews and provided their contact details.
Nineteenmidwives signed their consent forms and sent them
back but three midwives did not send the forms of dates and
other details despite multiple contacts. Hence 16 midwives
(all of which were female) participated in the study and
no selection criteria were applied. All, but one, midwives
were older than 35 years of age. The participants’ years of
experience ranged from 2 years to 37 years. Table 1 shows
the models of care that the midwives specified they were
employed in. The midwives worked in a variety of settings
including public hospitals, private hospitals, private practice,
hospital and community antenatal clinics, and birth centres.
Somemidwives had one role, while others hadmore than one
role. For some midwives, antenatal care was their main area
of work and expertise while others rotated through different
areas (i.e., birthing suite and postnatal care). Some midwives
worked individually while others worked in teams. Seven of
the midwives specified that their models provided continuity
of care, while eight midwives did not work in continuity
of care models but rather provided fragmented care. One
midwife had two roles providing both continuity of care and
fragmented care.
3.2. Perceptions of Midwives’ Role in Providing Nutrition
Advice. The majority of the participants perceived the pro-
vision of nutrition advice to pregnant women as a vital part
of the midwives’ role. They considered that midwives have a
unique opportunity to do so as they are the health profession-
als who have the most contact with pregnant women. Some
midwives indicated that this opportunity would be greater in
a midwifery-led model of care.
I think midwives are health promoters. . .. Health
educators. . .. I think midwives have a unique
opportunity to engage with women at that level
and if you’re providing, if you’re a continuity of
carer, so that means that a woman’s having care
from a known midwife then basically throughout
the pregnancy you can establish a relationship of
trust and respect, and then you can work with the
women more closely with regards to their specific
lives.... support her to provide good nutrition for
her family. (Midwife 1)
There was a general consensus that midwives are the “first
port of call” and not the experts, so they provide general or
basic nutrition advice within the context of health promotion
and primary health care. Providing nutrition advice for spe-
cific or complex issues is the role of the experts, “dietitians.”
I thinkmidwives are the first port of call. . .. I think
the midwives can provide the basic information
and if there is a particular problem or if there’s a
lady [who] has got a particular dietary problem
that’s when you would refer to a specialist, a
dietitian. (Midwife 2)
Despite believing in their role in providing nutrition advice,
some midwives pointed out that the extent of this role either
depends on the model of care or practice setting or is largely
restricted by many barriers such as time and model of care.
Well, in an ideal world pregnant women in
Australia would have midwifery-led care. . . from
conception right through pregnancy til 6 weeks
afterwards. . .. So it’d just be a gradual osmosis
of information throughout the pregnancy on diet
and, you know, alcohol and nicotine and it’d just
be gradual. (Midwife 14)
3.3. Effect ofModel of Care on the Provision of NutritionAdvice
3.3.1. Continuity of Care versus Fragmented Care. Midwives
in midwifery-led continuity of care models believed that
the best advantage of their model of care was the ability
to build a relationship with the women based on trust,
respect, and confidence. In this context, the woman would
feel comfortable talking about her dietary behaviour with the
midwife and themidwifewould feel comfortable approaching
the woman to provide woman-centred advice. They also
thought that continuity of care models allowed more time
for the provision of verbal, gradual, and deeper nutrition
information that could be absorbed by the woman.
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Table 1: Midwives’ specified models of care.
Midwife
number Models of care as specified by the midwives
Midwife 1 The team leader, midwifery-led model of care/continuity of care
Midwife 2 Lactation consultant/also has a private practice/does antenatal care but works mostly in postnatal care
Midwife 3 Caseload/continuity of care
Midwife 4 Community-based model/continuity of care
Midwife 5 Hospital/rotate through different areas and does antenatal clinic/fragmented care/had been doingantenatal care for a few months
Midwife 6 Private hospital/see women at booking only
Midwife 7 Midwifery-led care/continuity of care
Midwife 8 Hospital/midwifery educator/does antenatal clinic/fragmented care
Midwife 9 Private practice for an obstetrician/fragmented care
Midwife 10 Hospital/rotate through different areas/fragmented care/also a clinical midwife for midwifery model ofcare for Aboriginal and Torres Strait Islander women
Midwife 11 Public hospital/fragmented care/mainly antenatal care in an Aboriginal health clinic and a midwives’clinic in the country/also has private practice
Midwife 12 Community-based/continuity of care
Midwife 13 Team midwifery/birth centre/continuity of care
Midwife 14 Hospital/educator/does antenatal classes/used to work in clinical area
Midwife 15 Multidisciplinary team of midwives with residents and consultants/rotate through theclinic/fragmented care
Midwife 16 Midwifery Group Practice (Caseload)/continuity of care
. . .I’ve got a lot of time to spend with them. . .. I
get the feeling that they trust me and that they
would trust my advice. . .. Because I see them
regularly, I can give them just bite size amounts
of information which can be absorbed quite well
rather than great lumps of stuff. Also most of it’s
a verbal education therefore there’s not all the
written stuff so I’m not relying on their literacy
skills. (Midwife 12, community-based/continuity
of care model)
Onemidwife thought of nutrition as a means to help improve
birth outcomes for her home birth women.
Well, it’s very important to me as a practitioner. . .
that I’ve done everything that I can antenatally to
get the best outcome at the birth because most of
my clients are home birthers. . .. So I want them
to be really healthy, really well nourished, really
strong, prepared for labour, so everything goes as
smoothly as possible. (Midwife 7, midwifery-led
care/continuity of care)
Some midwives discussed customising their advice and
messages according to their perceptions or assumptions of
the women they took care of.
I think in that context of the birth centre generally
women are well educated. It’s really just reinforc-
ing what a lot of women know. . .. (Midwife 13,
group practice/birth centre/continuity of care)
Midwives employed in public hospitals or the private sector
in traditional fragmented models of care and not continuity
of care midwifery models, on the other hand, felt affected by
many factors in the way they provided nutrition advice. Most
signalled that their model of care did not allow enough time,
opportunities, or early involvement to build a relationship
with the women and provide effective education.
. . .if you know that you’re going to see them
a few more times, then you can actually build
a relationship and then start to build up your
rapport and their trust in you to the point where
they’re going to be willing to accept what you have
to tell them. (Midwife 5, hospital/rotating through
all areas and does antenatal clinic/fragmented
care)
One midwife working with an obstetrician in a private hos-
pital mentioned being restricted by his practice and beliefs in
the way she advised women about nutrition. She also thought
that she would be more forthcoming in discussing nutrition
if she was working in the public sector.
. . .[the obstetrician] was popular. . .I had to be
mindful of what he felt and the way he worked
and therefore I didn’t want to upset anybody
commenting on their weight or giving them advice
if it was unasked for. . .. So if somebody asked me
or made a comment about being overweight, what
can I do about it, then I would offer it, but I didn’t
volunteer it. (Midwife 9, private practice for an
obstetrician/fragmented care)
A few participants presented their model of care as a holistic
model looking at the women “as a whole.”They expressed the
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view that the health of the women is affected bymany factors,
and nutrition can affect the woman’s health and that of her
baby and family inmany ways during and beyond pregnancy.
In comparison to other health professionals such as doctors
and dietitians, one midwife thought that midwives generally
focused more on nutrition education compared to doctors,
while another acknowledged that her technical knowledge is
limited compared to a dietitian but this suited the low level of
literacy of the women she worked with.
. . .I think, in some ways, the fact that I don’t have
a lot of the really technical scientific knowledge
around nutrition maybe doesn’t actually matter
that much in the sense that for many of my
clients their own. . .literacy skills can be quite
limited and their language skills can be quite lim-
ited. So actually keeping things really, really suc-
cinct and simple is quite important in providing
meaningful education. . .(Midwife 4, community-
based/continuity of care model)
All midwives agreed on the importance of nutrition during
pregnancy andwere generally aware that it has impacts on the
health of the mother and the baby. However, not all midwives
could name specific pregnancy outcomes affected by nutri-
tion behaviour and food selection of pregnant women.
Some midwives viewed nutrition as the “first medicine,”
so they tended to favour food over supplements when
discussing nutrition issues with pregnant women, especially
as it was believed that womenwere commonlymore receptive
of nutrition messages while pregnant.
So in terms of just women in pregnancy I think
our team’s attitude was that nutrition should be
the first medicine. . .. So then if you’re looking at
say a woman who has low-ish iron stores at the
beginning of pregnancy then we’re looking at foods
to increase her iron source. . .we’re also looking at
micronutrients in food as opposed to going to the
chemist and buying a tablet. (Midwife 1)
Poor nutrition during nutrition was believed to be linked
to outcomes such as preterm birth, large babies, postpar-
tum haemorrhage, overweight, obesity, neural tube defects,
anaemia, gestational diabetes, limited choice ofmodel of care,
miscarriage or stillbirth due to listeria, and for the baby to
be prone to chronic diseases later in life. Good nutrition on
the other hand was linked to better health for the mother
and the baby, managing pregnancy outcomes, and preventing
complications such as gestational diabetes.
Nutrition was not routinely discussed, especially in a
comprehensive manner. All midwives discussed nutrition
issues on some level; however, on closer examination many
midwives used generalised or passive approaches, where they
considered the provision of written information sufficient,
especially in terms of healthy eating advice for women they
perceived or assumed to be healthy women.
So in terms of information about nutrition on
their booking, we would give women information
about nutrition on booking, a written pamphlet.
It was generated from Better Health; Victoria
has a Better Health channel which gave a good
overview. (Midwife 1)
There was more focus on certain aspects of nutrition during
pregnancy, especially those related to biomedical knowledge
and blood tests when suspecting a deficiency or managing an
issue. This approach was in contrast to midwives’ perception
of their role in providing nutrition advice as health promoters
and followers of a holistic approach.
. . .I suppose the main one was in the birth centre
context that we tend to have more discussion
over is anaemia. So the influence is the woman’s
iron is staying down low, of course you’ve got the
potential for either being affected if, you know,
they have a normal blood loss or the risk of
you know, postpartum haemorrhage, recovery,
long term breastfeeding, you know, so we talk in
those contexts if we find that someone’s iron is
down low. . .The other dietary aspects, so within
the anaemia realm you know, you’re looking at
women who maybe are vegetarian so making sure
women have a very well rounded base with a
vegetarian and supplements, so all of those things.
(Midwife 13)
Somemidwives had an active and individualised approach to
discussing nutrition with the women, where they provided
verbal advice and did not merely depend on written infor-
mation.Thesemidwives reported they discussed the woman’s
diet and provided advice accordingly.
While some midwives focused on certain nutrition
aspects relevant to the women they provided care for (e.g.,
alcohol), others reported they abstained from discussing
some aspects of nutrition (e.g., listeria and folic acid, or
reducing consumption of caffeinated drinks and junk food).
This was based on their assumptions of women’s prior
knowledge of the topic. Midwives made assumptions about
a woman’s status and attitudes (i.e., perceiving the woman
to be motivated, well, or educated). Also, as a result of late
professional encounters with the women, midwives reported
assuming they were already informed (either the woman had
sought information themselves or had received information
earlier from other health professionals).
In terms of weight issues, not all midwives mentioned
discussing weight with the women, and some among those
who reported doing so did not address it in-depth or directly.
Among the reasons mentioned was avoidance of causing
worry to the women and trying to minimise the guilt around
weight gain.
. . .I guess I try and minimise the guilt factor in
how much weight they put on because there’s
such a wide range and as long as they’re healthy.
(Midwife 2)
Some midwives indicated that if they had more time, knowl-
edge, and resources, they would like to focus more on
promoting healthy eating in general and specific aspects
related to pregnancy (e.g., obesity and diet for women from
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different cultural backgrounds).They indicated they believed
that providing adequate support to women to improve their
health was important as pregnancy is a great time to do so.
3.4. Preparation to Provide Nutrition Advice. Half of the
midwives believed that the coverage of nutrition during
pregnancy within their midwifery education was nonexistent
or limited. If they recalled having received such pregnancy
nutrition education, they remembered it as being mainly
focused on basics and lacking variation. Some of those
midwives indicated that they gained most of their knowledge
through work experience and communicating with other
health professionals such as dietitians, a process which was
perceived to be more difficult than being taught in a formal
manner.
Some midwives reported receiving nutrition education
during their initial education, either in nursing or midwifery
education. However, nutrition education was perceived as
like any other area where learning is life-long and it needed
continuing education.
. . .I mean I’ve been a midwife for a long time
and I also did general nursing first. So. . .in my
general nursing therewas fairly good, . . .education
on nutrition but it’s a long time ago. And then
it’s really just what I’ve read. . .and I think I’ve
got knowledge gaps as well, so. . .I think all mid-
wives should have ongoing education in nutrition
because,. . .things change and we learn new infor-
mation and that’s not necessarily,. . .spread to the
people working in the work place. (Midwife 10)
Most of the midwives in this study were of mature age
and some mentioned being trained through hospitals. Many
acknowledged that they were not aware of the nutrition
education provided in Australian midwifery courses offered
at universities but hoped that there is inclusion of current
nutrition-related issues and specific issues such as food
intolerances and special diets. However, one midwife who
was trained through hospitals had also done a Bachelor
of Midwifery in the university system. She undertook a
designated unit on nutrition but reported it had focusedmore
on breastfeeding than on maternal nutrition.
There was a general view that Australian midwives do
not receive adequate formal nutrition continuing education
or support while practising, perceiving this as a reflection
of nutrition being a neglected area. Midwives especially
remarked that there was a lack of continuing education activ-
ities or opportunities for education about nutrition during
pregnancy in the broad sense. Nutrition issues were reported
to be threaded into other issues rather than presented
separately at conferences or during in-service education.The
focus of the limited education that is available was perceived
to be in relation to particular groups or issues (such as
obesity), reflecting issues with a high public focus.
. . .in recent years, with the obesity issue it’s come
back into the focus a whole lot more now. I
mean there was a big focus a few years ago with
listeria. . .there was a big push on. . .providing a
whole list of foods to be avoided and then that
sort of. . .went off the radar a bit and then it’s come
back in again. . .it’s very limited, extremely limited.
(Midwife 8)
Midwives considered self-directed learning (SDL) an essen-
tial part of their job and it was their responsibility to update
their nutrition knowledge and practice. However, it was
commented upon that lack of mandatory education might
have led to more reliance on self-directed learning. This was
problematic as it was believed thatmidwiveswould need to be
highly motivated, interested, or working mostly in antenatal
care to seek continuing education in nutrition.
. . .as a midwife in Australia, I don’t know that a
lot of time is given to nutrition in pregnancy. . .
it’s behoven on the midwife to go get and find
more information, to find resources to support
information to give women. (Midwife 1)
Onemidwife highlighted that continuing nutrition education
should be a shared responsibility betweenmidwives and their
employers.
I think it’s the responsibility of both the employer
and the midwife herself to make sure that they’re
up to date with the knowledge that they need for
their practice and. . .to keep abreast of. . .research
that’s coming out and changes in guidelines and
those sorts of things. (Midwife 4)
When asked what guidelines or sources of information are
available for midwives to provide nutrition advice, most
midwives referred to written information they usually pro-
vided to pregnant women. Half the participants relied on
guidelines and/or government resources (e.g., brochures,
booklets, and websites) specific to the state or territory in
which they worked. A few referred to national sources such
as the National Health andMedical Research Council dietary
guidelines and ACM or international guidelines or resources
such as the National Institute for Health and Care Excellence
guidelines.
Midwives lacked awareness of any guidelines or specific
resources available especially for midwives to guide them
in providing nutrition advice to pregnant women, with one
midwife suggesting that academics should develop such
guidelines or resources.
. . .as far as I know there’s not actually any
guidelines to guide midwives along nutri-
tion. . ..Certainly not in the midwifery guidelines.
There’s a vague mention of it in one of the
elements in the midwifery practice guidelines but
it’s vague and not specific about how to teach or
how to educate or how to get your information or
anything else. . .. It’s just saying that you should
give good nutritional advice. (Midwife 12)
The reliability, validity, and layout of sources of information
used seemed important to midwives, especially when using
online and nongovernmental resources. Midwives com-
mented that availability of the resources does not guarantee
that midwives or women would access them.
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Other sources of nutrition information were also men-
tioned by the participants, such as talking with dietitians,
journal articles, resources provided by hospitals (e.g., hand-
outs, and databases) or provided to hospitals in commercial
packages (e.g., Bounty bag), and midwives’ experiences.
Some midwives highlighted issues or problems with such
guidelines and resources; for example, the written resources
were often focused on food hazardsmore than health promo-
tion and polices were slow to respond to change.
3.5. Barriers Midwives Encounter in the Provision of Nutri-
tion Advice. The majority of the midwives, especially those
involved in fragmented models of care, defined time con-
straints as one of the major barriers affecting their activities
when it came to providing nutrition advice. Midwives in
continuity of care models also commented on time con-
straints. From their perspective, midwives saw the public
health system as providing limited time to engage with
pregnantwomen in regard to nutrition, with some comparing
their current privileged situation with previous experience in
fragmented care.
Midwives commented that discussing nutrition took
place usually at the booking visit, where the length of the
visit was disproportional to the amount of work the midwife
had to do and the amount of information the midwife had to
convey to the women.
Well, I think time, if you work in a busy public
hospital, time’s the number one. . .they have to
do so much. Like, for instance, in a booking
interview. . ., at our hospital, when you see a
woman for the first time it’s an hour and a half
interview and in that hour and a half you have to
do so much, you’ve got to do their mental, physi-
cal, social history, psycho-social history, domestic
violence screen, so many different things, and to
throw nutrition into there, it’s important but it’s
easily missed because of. . .all the paperwork, the
documentation you have to do. . .. (Midwife 14)
One midwife highlighted that lack of time in public hospitals
was not only an obstacle to provide the information to the
women but also an obstacle for the midwife to update their
knowledge, allocate resources, and access experts who can
provide such resources. This in turn can lead to a passive
approach when conveying nutrition information.
. . .in the public system everything is tightening up
a lot. So time restricts you not only giving your
patient care and having time for the education
but it’s also time for updating your practice, find-
ing out new information, finding the brochures,
accessing the dietitians and the people within the
health system, the Allied Health people that could
provide that information for you. So very much
you tend to fob people off and sort of say, well
you’ll need to go and find that from there or you’ll
say well do an Internet search, you’ll probably find
that information there. (Midwife 12)
Midwives pointed out that lack of relevant and reliable
nutrition education resources (such as handouts and web
sites to refer women to or for the midwives to resource
accurate information or continuing education from) may
hinder their role in the provision of effective nutrition advice
to pregnant women. This was particularly highlighted by
midwives working with women from diverse linguistic and
cultural backgrounds.
. . .it’s not just because I work with Aboriginal
women. I think it’s working with women from
culturally and linguistically diverse backgrounds,
is that the actual resources that we have are
very. . .targeted at middle class Caucasian women
that have reasonable literacy skills. . .. And that’s,
having resources that aren’t sort of targeted at
a broader range group I think is part of the
challenge. . .That would be from sort of a systems
point of view. (Midwife 4)
Lack of nutrition knowledge was signalled by somemidwives
as a challenge to providing meaningful nutrition advice,
especially lack of knowledge of other cultures’ food choices.
. . .we get a lot of Asian women and African
women in our community because. . .we have
refugees that are relocated in our area. They actu-
ally struggle quite a lot. Well, we don’t understand
their culture anyway. . .. So their foods, because
they are quite different to ours. . .I’m not sure
how we would manage, cross that sort of cultural
barrier. So certainly there’s that barrier. (Midwife
12)
On the other hand, one midwife indicated that midwives are
challenged by other sources of nutrition information, their
reliability, and whether the mother trusts the midwives or
those resources.
. . . As a midwife you’re competing with other
sources of information and you don’t know
whether they’re valid or. . .you don’t know how
reliable they are and you also don’t know
where. . .the woman’s choosing to put her trust. . .
who she’s going to. . .rely on. (Midwife 5)
Other constraints related to the health system identified
by the midwives included the model of care (as previously
described) and late encounter with pregnant women.
. . . I think the restrictions are the fact that we
don’t see them ‘til later in the pregnancy. . .Not ‘til
about 13 weeks. . .well diet’s important the whole
way through but. . .that first trimester’s already
gone. . .. And you sort of wonder how they’ve been
eating that whole time. . .by the end of the first
trimester that baby’s fully formed and just needs
to grow so it’s so important what they eat but we
don’t get hold of them until after that. (Midwife 3)
Many midwives commented that provision of the nutrition
advice would be variable as it would be subject to midwives’
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attitudes, such as their interest in nutrition (or lack thereof),
and their perception of its importance, and even their ability
to be an appropriate role model.
The problem is. . .if people are going to be dis-
cussing nutrition with mums, there needs to be an
intrinsic interest there. . .I’m really disappointed
when I seemidwives with higher BMIs [BodyMass
Index] trying to give out dietary advice, so really
that midwife can’t take it herself so how can she be
passing it on? (Midwife 11)
Approximately one in three of the midwives pointed out
women’s knowledge and attitudes as barriers to the provision
of effective nutrition advice. “Lack of knowledge” referred
to foundational knowledge provided by subjects taught in
secondary education and lack of food-related skills (i.e.,
how to make healthy choices, shop, budget, and prepare
a meal). Attitudes included lack of motivation to change
dietary behaviour, lack of emphasis on diet compared to
other issues (e.g., birth), body image (positive or negative),
noncompliance (e.g., with gestational diabetes diet), guilty
feelings, or fear of harming the baby.
Social determinants of health for the women, such as
socioeconomic status, environment (i.e., access to healthy
and affordable food, and access to allied health care services
in remote areas), language and literacy, and culture were
also barriers mentioned by the midwives as obstacles to the
provision of effective nutrition advice to pregnant women.
The other thing is I think as midwives we are very
conscious that sometimes the women that we’re
dealing with come from difficult circumstances so,
you know, buying fresh fruit and vegetables might
be difficult or cooking in your facility might be dif-
ficult, so you tend to opt for the easiest option and
that often isn’t the best in terms of nutrition. . ..
That’s where. . . the social determinants of health
affect a midwife’s ability to engage with a woman
in regards to her nutrition. . .. (Midwife 1)
It was identified by a midwife that it is quite challenging to
explain the concept of risk to women with lower education
status as it may affect their reaction to the advice provided.
. . .we do talk about the concept of risk . . .. But
many women have no antenatal care, do drink
throughout their pregnancy, do smoke, baby’s not
breastfed, baby’s put straight onto the bottle and
that baby will still chart nicely along a growth
chart, will still do OK at school, will still be
born and look normal and be of a good weight
and so that’s a really difficult, I think that’s
a challenge. . .Because the concept of risk is so
abstract. . .. I think the expectations we have of
clients to really understand that is, at times might
be a little bit unrealistic. . .. (Midwife 4)
Midwives also referred to women’s family and work commit-
ments or incorrect advice from relatives as hurdles affecting
their provision of nutrition advice.
The other challenge we have is the grand-
mothers. . .And they’re going. . . I atewhatever I felt
like and you were fine so what’s the problem?. . .
(Midwife 2)
3.6. Facilitators That Would Help Midwives Provide Better
Nutrition Advice. Midwives repeatedly commented that con-
tinuing education about nutrition issues or regular updates
on the latest evidence-based nutrition information would be
helpful for them to provide quality nutrition advice. However,
they also stressed that continuing education or updates need
to be provided by reliable sources such as theACMand health
services, as that would spare their time in navigating the
abundant sources of information available. Online learning
basic modules or courses and in-service education were
frequently mentioned.
A common strategy suggested by the midwives was
collaborationwith allied health professionals, especially dieti-
tians as they were perceived as the “experts” who had the
training and the knowledge. Collaboration with the dietitians
and other alternative or allied health professionals (e.g.,
naturopaths and physiotherapists) took many forms. For
example, some midwives suggested that dietitians should
be involved in developing useful resources such as hand-
outs, DVDs, and websites that the midwives can then use
to enhance their practice or reinforce the messages they
provided to pregnant women.
Other participants proposed that dietitians educate the
midwives and the midwives can then pass this education to
pregnant women. It was suggested that dietitians need to
be involved in maternity care by participating not only in
antenatal classes (as it was indicated this might be late or may
not capture all women) but also in antenatal appointments.
One midwife even suggested the need for a permanent
position for a dietitian in antenatal clinics, as regular hospital
dietitians would not see pregnant women unless they had
complex issues. This suggestion was based on her experience
of having a temporary dietitian in her work place and
how that was beneficial not only for pregnant women (who
may need quick personal chats) but also for midwives who
used talking with the dietitian as a source for up-to-date
information. Having back-up dietitians in the community for
pregnantwomen in the private sectorwas also recommended.
However, it was realised that involving dietitians is a system
issue that might involve time and cost.
. . .there should be the ability for midwives to be
in collaboration with dietitians or nutritionists. . .I
know that’s time consuming and I know that
it’s often hard to negotiate that and. . . [it] costs
money, however, I think thatwould be the best way
to do it. (Midwife 12)
Another strategy to help in preparing midwifery students to
provide better nutrition advice suggested by the participants
was incorporating nutrition into midwifery education. Mid-
wives also suggested specific attributes for this incorporation,
including as an in-depth compulsory designated unit in all
midwifery programmes; in a broad way involving varied
health professionals such as dietitians and naturopaths; and
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in a practical manner that meets the needs of practice in the
real world.
Midwives also recommended other strategies related to
the provision of nutrition advice in the antenatal care context
in general. This included better funding; standardisation of
information; availability of resources that meet the needs of
young women, such as special applications and web sites
to enable early dissemination of nutrition information; and
taking on a preventive approach rather than a management
one. Other facilitating strategies included the availability of
literacy appropriate resources; increasing the awareness of
guidelines; and doing more research to improve nutrition
education provided to pregnant women. A few midwives
proposed that more time needed to be allocated to antenatal
visits, so midwives could provide meaningful nutrition edu-
cation.
Well, more time. . . at the end of the day if the
midwives don’t have time to talk to women about
nutrition, I guess there’s no point them resourcing
the information. . .(Midwife 7)
4. Discussion
This qualitative study explored Australian midwives’ percep-
tions of their role in providing nutrition advice, the effect
of their model of care on this role, and what facilitated or
hindered it. Midwives believed that they have a vital role
in providing nutrition advice to pregnant women gener-
ally in the context of health promotion; however, this was
not reflected in the advice many of them provided. The
advice seemed in many accounts passive and more medically
directed. Despite midwives’ beliefs in their role in this area,
the extent and efficacy of this role appeared to be challenged
by many barriers. Midwives suggested some facilitators that
may help overcome these challenges.
The perception of midwives in this study was that pro-
viding nutrition advice to pregnant women was a vital part
of their role. This is consistent with previous international
literature and the quantitative results of the cohort from
which this sample was recruited [12, 16], especially in regard
to providing holistic nutrition advice in the context of health
promotion [10]. Our findings also support the argument of
Cheyney and Moreno-Black [17] that midwives view food
and nutrition as an integral part of the holistic care that
underpins their midwifery model of care and as a means
to maintain health and wellbeing. Similarly midwives in
this study referred to viewing and using food as the “first
medicine” and as part of the holistic care they provided to
pregnant women.
Despite midwives’ belief in their role in providing general
nutrition advice in the context of health promotion, this was
not reflected in the generalised or passive approach many
midwives in this study utilised in the way they conveyed
nutrition information to pregnant women. They expressed
a tendency to rely on written information as a means for
providing advice, particularly for women perceived and
assumed to be healthy. These findings reflect the finding
of Bondarianzadeh et al. [18] who found that Australian
midwives have an overreliance on written information and
adopt mostly a passive approach when advising pregnant
women about listeria.
Midwives’ advice in this study was on many accounts
medically directed or provided when suspecting a deficiency
or managing an issue. These results further confirm the
quantitative findings of this cohort [12] and concurwith inter-
national research that has reported pregnant women received
nutrition advice from midwives only when there were health
issues or concerns [19]. Somemidwives in this study refrained
from or adopted a passive approach in discussing certain
topics with pregnant women when they perceived them to
be motivated and educated. While such an approach may be
considered to havemerit, it is not based on evidence. Bookari
et al. [20] found that a sample of mostly highly educated and
motivated Australian pregnant women had poor nutrition
knowledge and dietary behaviour and suggested health care
providers should not base their provision of nutrition advice
to those women on such assumptions.
Themidwives’ accounts of the barriers and the challenges
that restrict the midwife’s role in providing effective nutrition
advice could be considered to be related to the health system
or otherwise out of their control, citing issues such as lack of
time, lack of resources, limited basic and continuing nutrition
education, and the effect of their model of care. These results
are in line with earlier literature where insufficient time,
resources, and education were considered the main obstacles
that impeded health care providers from educating pregnant
women about nutrition [8].
The midwifery philosophy is centred on building a rela-
tionship with the women and supporting and empowering
them to make informed decisions that will improve their
health and ultimately the health of the society [21]. This
relationship forms the basis for establishing rapport, trust,
respect, and confidence with the women which were the pil-
lars of effective nutrition communication according to most
midwives in this study.This was especially highlighted by the
remarks of most midwives providing continuity of care. Lack
of time to establish a relationshipwas frequently referred to as
a barrier by themidwives (mostly in fragmented care) to their
engagingwith pregnantwomen in discussing nutrition issues,
especially sensitive topics such as weight gain and obesity,
which is consistent with previous studies [22]. Motivational
interviewing has been suggested as an effective strategy that
can be used by midwives when approaching women with
regard to sensitive issues such as obesity or to overcome
barriers related to the women, such as their attitudes, for
example [23]. Several participants also suggested nutrition
or health promotion approaches may be effective but there
was little indication that they were informed about what such
approaches may involve or whether they had the necessary
skill set for such an approach.
Midwives suggested a number of facilitators to overcome
the barriers that challenged their role in providing nutrition
advice. Midwives requested continuing education in general
nutrition. This may reflect their perceptions of the advice
they needed to provide as “general.” They requested more
education from reliable sources to feel supported and to
reduce the overreliance on SDL that was perceived to be
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dependent on time availability and midwives’ interest. They
also requested collaboration with health professionals they
considered the “experts.” While such continuing education
may be helpful in relation to the nutrition content, midwives
did not identify the need for in-service education in relation
to the skills necessary to promote nutrition to pregnant
women or support their attempts to change their diets.
Midwives in this study commented that they mainly
relied on state-specific guidelines to guide their practice
in providing nutrition advice but highlighted an absence
of midwifery guidelines. National clinical guidelines have
been developed in Australia since this study was undertaken
[24, 25]. These guidelines specify that antenatal health care
providers, including midwives, need to discuss nutrition at
every antenatal opportunity by highlighting its importance,
assessing maternal diets, and providing advice in a holistic
approach considering social determinants of health and
referral to dietitians where appropriate. However, a recent
Australian study examining women’s perceptions of antenatal
care provided to them against those guidelines found weight
gain and diet to be the areas raised the least [26]. Midwives
would need support on many levels if they are to discuss
nutrition in an individualised and holistic approach, as spec-
ified by the current clinical guidelines. Intervention studies
are needed to ascertain the best strategies to help midwives
and other health care providers incorporate nutrition advice
effectively into their practice and overcome commonbarriers.
4.1. Limitations and Strengths. The nature of qualitative
research limits its generalisability; however, this qualitative
study enabled more understanding of midwives’ perceptions
of their role in advising women about nutrition and the chal-
lenges that restricted this role. Even though only 16 midwives
participated, they were from both public and private sectors
and were engaged in various models of care. Saturation of
data was reached at 16 interviews as no new ideas emerged.
The majority of the participants were of mature age with
less representation from younger midwives, reflecting the age
profile of the midwifery workforce in 2012 [27].
4.2. Future Research. Future research needs to involve inter-
viewing younger or newly graduated midwives to explore
their perceptions of their role in providing nutrition advice
during pregnancy and their views of their educational prepa-
rations to provide such advice to cite any differences in this
regard from the views ofmaturemidwives interviewed in this
study.
5. Conclusion
Although midwives in this study perceived providing nutri-
tion advice to pregnant women as an integral part of their
practice as midwives, this role was felt to be constrained
by many challenges and factors mostly out of the midwives’
control. Midwives need structured assistance, support, and
guidance to provide holistic nutrition advice that assists
women to achieve healthy pregnancies. Changes in the policy
of health care services were suggested such as allowing more
time for antenatal visits; encouraging continuity of care for all
women; creating permanent positions for dietitians in ante-
natal clinics; and developing free online nutritionmodels and
training packages for practising midwives by the professional
organisations. A collaborative approach between midwifery
bodies, nutrition, and education experts and maternity care
services should be considered to implement such changes.
While this study was confined to Australia, the findings
and recommendations have relevance to other countries that
support midwifery services.
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Little research has explored how nutrition content in midwifery education prepares midwives to provide prenatal nutrition advice.
This study examined the nature and extent of nutrition education provided inAustralianmidwifery programmes. Amixed-methods
approach was used, incorporating an online survey and telephone interviews. The survey analysis included 23 course coordinators
representing 24 of 50 accredited midwifery programmes in 2012. Overall, the coordinators considered nutrition in midwifery
curricula and the midwife’s role as important. All programmes included nutrition content; however, eleven had only 5 to <10
hours allocated to nutrition, while two had a designated unit. Various topics were covered. Dietitians/other nutrition experts were
rarely involved in teaching or reviewing the nutrition content. Interviews with seven coordinators revealed that nutrition education
tended to be problem-oriented and at times based on various assumptions. Nutrition content was not informed by professional
or theoretical models. The development of nutrition assessment skills or practical training for midwifery students in providing
nutrition advice was lacking. As nutrition is essential for maternal and foetal health, nutrition education in midwifery programmes
needs to be reviewed and minimum requirements should be included to improve midwives’ effectiveness in this area. This may
require collaboration between nutrition experts and midwifery bodies.
1. Introduction
The importance of nutrition during pregnancy for mother
and offspring is supported by a growing body of evidence [1,
2]. Pregnantwomenoften display nutrition information seek-
ing behaviour [3]. Information and advice about healthy eat-
ing during pregnancy/breast-feeding and about weight man-
agement are some of the topics specifically requested by preg-
nant women [4]. Health professionals rate the provision of
nutrition advice during pregnancy as important/very impor-
tant [5]. However, the proportion of those professionals pro-
viding advice across different nutrition topics is low (16–32%)
[5] and a majority of pregnant women do not receive appro-
priate nutrition advice from their health professionals [6].
Australian pregnant women have poor nutrition knowl-
edge and behaviour despite being highly motivated and
confident in their ability to adopt a healthy diet [7]. The
midwife is considered a trusted source of information by
pregnant women [8]. Australian midwives believe nutrition
during pregnancy is important and they have a role in
providing nutrition advice to pregnant women [9]. However,
their nutrition knowledge has been found to be lacking and
only half report receiving nutrition education within their
midwifery education or during practice [9]. Educational gaps
on particular aspects related to maternal nutrition, obesity,
and weight management were indicated in international and
Australian research [10–14]. Attempts by two international
universities to integrate nutrition within their curricula were
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briefly reported [15, 16]. There is a paucity of research about
nutrition education provided in midwifery programmes.
In Australia, midwifery education is offered through
both undergraduate and postgraduate programmes. Mid-
wifery education is overseen by the Australian Nursing
and Midwifery Council (ANMC). The name of the coun-
cil has changed to the Australian Nursing and Midwifery
Accreditation Council (ANMAC), reflecting its role as the
independent accrediting authority which sets the standards
of accreditation for midwifery programmes (with the latest
version released in October 2014) [17, 18]. The Nursing
and Midwifery Board of Australia (NMBA), the regulatory
body of the nursing and midwifery professions in Australia,
approves the accredited programmes [17].
Successfully completing a midwifery programme accred-
ited under the ANMAC Midwife Accreditation Standards
enables graduates to apply for registration as a midwife in
Australia [17]. The ANMAC published the first National
Competency Standards for the Midwife in 2006 following
two years of research/development and validation, and they
undergo regular review and revision [17, 19]. These com-
petency standards include the core competencies used by
registration authorities, education providers, and employers
to assess if a midwife is competent for registration and
practice [17].
The previous Accreditation Standards [18] did not have
any mention of nutrition [20]. The current ANMAC Mid-
wife Accreditation Standards [17] have undergone minimal
change in this regard. They emphasise that the curricula
should be underpinned by “primary health care principles”
which include “promotion of food supply and proper nutri-
tion” [17]. However, they do not stipulate any specific nutri-
tion education requirements to be included in the curricula.
The National Competency Standards for the Midwife specify
public health issues that need to be addressed by themidwife,
such as “promotion of breast-feeding,” “smoking cessation,”
“domestic violence,” and “drugs or alcohol use” [19]. There is
no mention of nutrition or the promotion of healthy eating.
According to the International Confederation of Midwives
(ICM) Essential Competencies for Basic Midwifery Practice
[21] (revised 2013), midwives should have “the knowledge
and/or understanding of nutritional requirements of the
pregnant woman and foetus” and “the skill and/or ability
to assess maternal nutrition and its relationship to foetal
growth; give appropriate advice on nutritional requirements
of pregnancy and how to achieve them” (pp. 8 & 9). It would
be expected that midwives require adequate education to
provide such advice.
This study examined the nature and extent of nutrition
education provided in Australian midwifery programmes.
2. Methodology
2.1. StudyDesign. The study used amixed-methods approach
and consisted of two components: an online survey and
semi-structured interviews. A convergence parallel design
was utilised for the overall study. In this design, quantitative
and qualitative data are collected and analysed independently
within the same time frame of the research process (ideally
given the same priority) and the results of both data are
merged in the overall interpretation [22]. The main purpose
of this design is to obtain a comprehensive understanding
of the topic under study and to validate or corroborate the
results from one method with the results of the other [22].
2.2. Stage 1: The Survey
2.2.1. The Purpose. The purpose of the survey was to inves-
tigate the extent and nature of nutrition education provided
in Australian midwifery undergraduate and postgraduate
programmes and the views of midwifery coordinators on the
midwife’s role in nutrition education and the importance of
nutrition in midwifery curricula.
2.2.2. Respondents and Survey Dissemination. The list (as
at 1 May 2012) of all Australian accredited midwifery pro-
grammes leading to professional registration as approved
by the NMBA was obtained from their website. The list
included 50 programmes comprising 23 undergraduate and
27 postgraduate degrees from 29 universities, the name of
the approved institution/provider, the qualification provided
(type of the programme, e.g., undergraduate or postgrad-
uate), the state or territory in which the programme was
provided, and the period of accreditation.
Course coordinators were deemed the appropriate point
of contact, as the ANMC accreditation standards [18] did
not have specific requirements for nutrition education within
curricula, and the coordinator would have an overview
of their programme content. The contact details of course
coordinators for the identified programmes were obtained
through searching of institutional websites and telephone
enquiry. The coordinators were contacted via email and
invited to participate in the study and complete the online
survey. The invitation email had brief information about the
study, its aims, and the researchers’ contact details. It also
had a hyperlink to the online survey. Three reminders were
sent to non-respondents at one month, three months, and
fourmonths from the issue of the invitation. Survey responses
were collected from June to December 2012.
2.2.3. Survey Development and Structure. Only one survey
investigating nutrition education of midwifery programmes
was identified when the current study commenced [14] but it
had a slightly different aim andwas based on theUnited States
ofAmerica’s specific nutrition competencies.Therefore, it was
deemed not relevant to Australia for the purpose of this study.
A short survey consisting of 10 items was developed.
Coordinators were asked to indicate the degree/s they were
coordinating, nominate the total number of hours allocated
to nutrition in the curricula, nominate from a list of nutrition
topics those covered in their curricula (formulated fromprior
literature and government websites) [20, 23–25], indicate
the professional qualifications of content providers, report
the frequency of content review, indicate the involvement
of experts in the review process and the qualifications of
reviewers, and express their own views on the midwife’s
role in nutrition education during pregnancy, including the
significance of this role and the importance of nutrition
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education in midwifery curricula and for the clinical practice
ofmidwives. Respondentswere asked to rank their agreement
with survey items using five-point scales (e.g., “very impor-
tant,” “moderately important,” “important,” “slightly impor-
tant,” and “not at all important”). Space was provided for
respondents to supply any additional options or comments.
Two experts (in public health nutrition and midwifery)
and a dietitian reviewed the survey for content, readability,
and relevance. As a pilot, the survey was then sent to five
researchers and two course coordinators, one of whom was
a coordinator of a midwifery programme. Minor modifi-
cations were undertaken based on their feedback. Survey-
Monkey Software (SurveyMonkey Inc., Palo Alto, California,
USA, https://www.surveymonkey.com) was used tomake the
amended survey available online.
2.2.4. Data Analysis. The Statistical Package for the Social
Sciences (SPSS) Software version 22 (Armonk, NY: IBM
Corp.) was used for the analysis. Responses were reported
by frequency and percentage. Fisher’s exact test was used to
examine the association between nutrition topics covered and
programme type (i.e., undergraduate or postgraduate), and it
was also used to examine the association between nutrition
topics covered and seeking experts’ advice in reviewing
the programme’s nutrition content. The association between
hours allocated to nutrition and programme type was also
examined. The answer of one coordinator who coordinated
both undergraduate and postgraduate programmes at their
institution was excluded in the comparison of nutrition
topics between undergraduate and postgraduate midwifery
programmes as their answer to that question related to both
programmes and not one or the other. Statistical significance
was set at alpha level of 0.05.
Responses on hours allocated to nutrition were cate-
gorized into four categories (<5 hours, 5 to <10 hours, 10
to <15 hours, and 15 hours or more). The four categories
were combined into two categories (<10 hours or 10 hours
and more) for the purpose of statistical analysis due to
small numbers in some categories. Responses to open-ended
survey questions were categorised and described.
2.3. Stage 2: The Interviews
2.3.1. The Purpose. The purpose of the interviews was to
explore the coordinators’ perspectives on how nutrition
is incorporated within their programmes and deepen the
understanding of the findings of the quantitative study.
2.3.2. Data Collection. Qualitative description was the
approach chosen for this study [26]. Semi-structured
telephone interviews were used to collect the data. In the
email invitation to participate in the survey, a note about
further contact at a later time for an interview and its purpose
was included and the coordinators were asked to email the
researcher if they were interested to participate in the inter-
views. Those who did were contacted at that time and inter-
viewed. Further invitations to participate in the interviews
were emailed to the other coordinators in January 2013 and
a reminder to non-respondents was sent in February 2013.
The semi-structured interviews were conducted and
audio-recorded via the telephone by the lead author (JA)
between November 2012 and March 2013. They lasted
between 11 and 26minutes with an average time of 15minutes.
An interview guide was used as shown in the following
(1) Can you please outline how food and nutrition issues
are presented within the midwifery curriculum at
your institution?
(a) What importance, if any, is placed on teaching
about nutrition during pregnancy compared to
other topics in your programme?
(b) Who is responsible for the nutrition compo-
nents in your programme? Can you please
outline any particular qualifications in nutrition
held by these academics/guests?
(2) Can you please outline the development and review
activities linked with the nutrition curriculum within
your programme?
(3) Please outline how nutrition curriculum within your
programme is informed by particular pedagogical or
professional theoretical models.
(4) Are there any particular aspects of the curriculum
that assist to prepare your graduates to provide
evidence-based nutrition information?
(a) Any national standards that you follow?
(b) Development of nutrition assessment skills?
(c) Practical training in nutrition?
(5) How well do you think graduate midwives from your
programme are prepared to provide evidence-based
nutrition information for pregnant women?
(a) Are there any particular barriers that may
impede them in this role? What facilitates their
practice in this role?
(6) Do you have any other points that you would like to
raise?
The questions were reviewed by the co-authors, two experts
(midwifery and public health), and a dietitian. One interview
was conductedwith amidwifery course coordinator as a pilot.
2.3.3. Data Analysis. The interviews were transcribed verba-
tim by a professional transcriber and checked for accuracy by
JA. Data analysis was facilitated by using QSR International’s
NVivo 11 Software.The interviews were analysed thematically
in a descriptive manner. The lead author read and reread
the transcripts to become immersed in the data. All the
authors coded one transcript independently and another
one as a group and discussed the coding. The lead author
then coded the rest of the transcripts and discussed the
coding of all transcripts with one or both of the co-authors
until consensus was reached. The lead author organised the
descriptive themes, finalised the analysis, and confirmed the
final results with the co-authors.
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Table 1: Overview of the respondents and included programmes.
𝑛 of coordinators and
programmes included in the
study




Respondents 23 41 56.1
Programmes 24 50 48.0
Undergraduate 14 23 60.9
Bachelor of Midwifery 11
Bachelor of Nursing/Bachelor of Midwifery 3
Postgraduate 10 27 37.0
2.4. Ethical Considerations. Ethical approval was received
from the University of Wollongong Health and Medical
Human Research Ethics Committee (HE12/038).The coordi-
nators indicated their consent in the survey by completing it
and provided consent for the interviews either orally or in a
written format.
3. Results
3.1. Stage 1. Forty-four identified coordinators from 50 pro-
grammes (some coordinators coordinated more than one
programme) were sent the invitation; however, three coordi-
nators were excluded based on failed delivery of invitation,
discontinuation of the programme, and duplicate invitations
for one programme. Therefore, the final number of potential
respondents was 41.
A total of 25 responses were received but one was
excluded from the analysis due to insufficient data. For
one programme (Bachelor of Nursing/Bachelor of Midwifery
(double degree)) the survey was completed by two respon-
dents (the overall coordinator of undergraduate degrees in
that school and the course coordinator of the double degree).
As the survey was intended to have only one response from
each programme, only the response from the coordinator of
the double degree was included in the analysis.
Table 1 shows the number of respondents and the details
of programme type and frequency. The final response rate of
the survey was 56.1% (23 of 41). One of the included survey
respondents coordinated both undergraduate and postgrad-
uate programmes at their institutions, while the remaining
respondents each represented a single programme. Twenty-
four accredited programmes were included, representing
48% of the programmes originally listed on the NMBA list.
To preserve anonymity, the respondents were not asked to
identify their university.
When asked if midwives had a professional role in
educating pregnant women about nutrition, all except one of
the course coordinators responded “yes” (95.7%, 𝑛 = 22).
Of these course coordinators, the majority (63.6%, 𝑛 = 14)
thought this role was “very significant,” 22.7% (𝑛 = 5) rated
it as “moderately significant,” and 13.6% (𝑛 = 3) rated it as
“significant.”
The majority (91.3%, 21 of 23) of the respondents consid-
ered nutrition in midwifery curriculum and nutrition edu-
cation during pregnancy for midwives in clinical practice to
be important on some level with the same proportions (30.4%
(𝑛 = 7) and 8.7% (𝑛 = 2)) rating themas “very important” and
“slightly”/“not important,” respectively. Slightly over a third
(34.8%, 𝑛 = 8) rated nutrition in midwifery curriculum as
“moderately important,” while 30.4% (𝑛 = 7) chose the same
rating for nutrition education during pregnancy formidwives
in clinical practice. The proportions that rated nutrition in
midwifery curriculum and nutrition education for practising
midwives as “important” were 26.1% (𝑛 = 6) and 30.4%
(𝑛 = 7), respectively.
Sixteen coordinators representing 17 programmes pro-
vided a discrete number of hours allocated to general nutri-
tion and/or nutrition during pregnancy, while five provided
an approximate range. Two coordinators did not provide a
value or estimation. The number of hours spent in total on
nutrition education during their programmes ranged from 2
to 48 hours. Figure 1 illustrates the hours allocated to general
nutrition and/or nutrition during pregnancy in midwifery
curricula by programme type. Half of the programmes (11 of
22) had 5 to <10 hours of nutrition content (6 undergrad-
uate and 5 postgraduate programmes). Three coordinators
reported that <5 hours were allocated to nutrition in their
programmes, and four reported 10 to <15 hours or 15 or more
hours of nutrition content. Only undergraduate programmes
had 15 hours or more of nutrition content (𝑛 = 4). Two
programmes had designated nutrition units and these made
up half of the programmes that had 15 hours or more (2 of 4).
Four respondents reported that, other than the stated
hours, nutrition content was embedded within other subjects
and one respondent indicated that a new subject on nutrition
was planned to be included in the curriculum. Reading/class
exercises and academic assessments that included a nutrition
focus were mentioned by two coordinators. Two other coor-
dinators highlighted that students were likely to be exposed
to education on nutrition during clinical placement. No
significant association was found between hours allocated to
nutrition and programme type.
All of the respondents indicated that midwives were
involved in providing the nutrition content of their pro-
grammes. Five respondents indicated that dietitians or nutri-
tionists were also involved in providing nutrition content.
Six respondents identified other health professionals (such
as scientists, nurses, and lactation consultants) as involved in
providing nutrition content.
Table 2 shows the nutrition topics covered in the partic-
ipating midwifery programmes. Various topics of nutrition
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Table 2: Nutrition topics covered in participating midwifery programmes.
Topics Number(a) %
(1) Topics of nutrition during pregnancy
Alcohol and pregnancy 23 100
Nutrition related issues such as managing nausea and vomiting 23 100
Nutrition during pregnancy, for example, the role of folate, iodine, or calcium 22 95.7
The healthy range of weight gain required for pregnant women 22 95.7
Nutrition for breastfeeding 21 91.3
Nutrition management of gestational diabetes 20 87.0
Food safety and preparation during pregnancy (e.g., listeria) 19 82.6
Managing weight during pregnancy 16 69.6
Nutrition assessment (e.g., reviewing diet for nutrition requirements of pregnancy) 15 65.2
Nutrition and teenage pregnancy 11 47.8
Nutrition during pregnancy and different cultural groups 10 43.5
(2) Topics of general nutrition
General nutrition for special groups (e.g., vegetarians, vegans, and different cultural groups) 13 56.5
General nutrient information, for example, the role of nutrients, vitamins, and minerals in the body 12 52.2
General food safety 9 39.1
General nutrition, for example, prevention of chronic illnesses such as cancer or heart disease 6 26.1
Other(b) 3 13.0
(a)Multiple responses allowed.
(b)Other included “obesity,” “eating disorders,” and “diets of heart and kidney diseases.”
Postgraduate programmes 9.1% 22.7% 9.1% 0.0%



















<5 hours 5 to <10
hours hours
10 to <15 15 hours or
more
Figure 1: Hours allocated to general nutrition and/or nutrition during pregnancy in midwifery curricula by programme type.
during pregnancy were covered but there was less reported
coverage of important topics such as “managing weight
during pregnancy” (16 of 23) and “nutrition assessment (e.g.,
reviewing diet for nutrition requirements of pregnancy)” (15
of 23), while topics such as “nutrition and teenage pregnancy”
(11 of 23) and “nutrition during pregnancy and different
cultural groups” (10 of 23) were the least covered topics. It was
also noticed that the coverage of topics of nutrition during
pregnancy was reported more frequently in comparison to
the coverage of topics of general nutrition.
No significant association was found between nutrition
topics covered and programme type (undergraduate or post-
graduate) or between nutrition topics covered and seeking
experts’ advice to review programmes’ nutrition content.
More than half (60.9%, 𝑛 = 14) of the coordinators
indicated that nutrition content of their programmes was
reviewed and updated on an annual basis, and, within the
remaining programmes (39.1%, 𝑛 = 9), it was reviewed every
5 years as part of the accreditation cycle. Three coordinators
commented that the curricula were reviewed each semester
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or each time a subject was presented.Three other respondents
commented that the content was updated continually as new
materials and evidence became available. One coordinator
stated “not specifically addressed—is embedded across sub-
jects.”
Nearly three-quarters (73.9%, 𝑛 = 17) of the coordina-
tors reported that the review of nutrition content of their
programmes did not involve seeking input from experts
(either internal or external). Of those who identified input
from experts was sought (𝑛 = 6), two had consulted
a dietitian. A midwifery external advisory committee was
reported by another coordinator as the experts involved in
reviewing nutrition curricula. The survey did not include
a specific item on barriers to consulting experts (including
dietitians) for the development, teaching, and/or review of
nutrition components of midwifery programmes; however,
two respondents indicated that cost was a barrier.
3.2. Stage 2. Seven coordinators participated in the inter-
views; of these, four coordinated postgraduate midwifery
programmes and three coordinated undergraduate pro-
grammes. Nutrition content was integrated in all postgrad-
uate programmes and in one undergraduate programme,
while the other two undergraduate programmes had desig-
nated nutrition units. One of the two programmes having
a designated unit also had additional nutrition content
integrated into other subjects. The designated unit for the
other programme was specified as compulsory by the course
coordinator.
Staged presentation of nutrition content was indicated
by the coordinators according to life stages related to preg-
nancy (i.e., preconception, pregnancy, and breast-feeding),
according to the level of midwifery care delivered to preg-
nant women (i.e., normal, complex, and emergency), and/or
within topics such as anatomy and physiology. The focus in
the content tended to be clinical or problem-oriented (i.e.,
anaemia, malnutrition, obesity, and diabetes).
One coordinator who had integrated nutrition content
pointed out that they did not have a separate topic/lecture
for nutrition and it would come up in the discussion of other
topics. This may imply that nutrition was not considered
formally as part of the curriculum.
We cover a little bit of it when we’re talking
about anaemia in pregnancy. . .. Yes. . .. I think
that’s about it. And I might say that throughout
the year we will discuss, you know, the foods
that women will have to avoid when they are
pregnant . . . especially the ones that causes listeria
. . . that sort of comes up as a general discussion
during lectures. . .. It is not a separate subject.
(Coordinator Four-Postgraduate)
Another coordinatormade a few assumptions about how stu-
dents acquire nutrition knowledge. She assumed that nurses
enrolling in midwifery programmes came with previous
knowledge and that students would learn about nutrition
when learning about antenatal care.
OK. Well, there is no unit specifically about food
and nutrition in the midwifery course. Our course
is a postgraduate diploma course and all of our
students are Registered Nurses, so I guess in one
way it’s assumed that they come to that coursewith
quite a high degree of general knowledge about
health, so that’s, I guess, a bit of a background.
. . . they also learn about the antenatal care of a
woman and so quite obviously that entails good
health and good diet and it also looks at things like
listeria and, you know, foods that they shouldn’t
eat and the reasons behind that. (Coordinator
Two-Postgraduate)
All coordinators considered the nutrition content to be
important on some level compared to other topics or units
within their programmes. However, this was expressed in
different ways. The coordinators who had designated units
considered the nutrition units as important as other units.
They specified that presenting nutrition as a designated unit
was a reflection of the level of this importance.
We . . . identified when we were developing our
curriculum, the importance of nutrition and the
understanding of same for our students . . . when
working with women during pregnancy. So we
actually have a whole unit, a 12 credit point
unit, designated to nutrition in the midwifery pro-
gramme. Alongside of this . . . with our units that
cover normal pregnancy, birth, post-natal and
high acuity, which is like very complex midwifery
experiences, nutrition is dealt with at a unit level
as well. (Coordinator Seven-Undergraduate)
Three coordinators considered nutrition to be very impor-
tant. Two of those coordinators cited the integration of
nutrition throughout the curricula as a reason, while one
highlighted that teaching about nutrition should be in the
context of woman-led care, where the student identifies and
discusses nutrition issues specific to that woman instead of
getting taught about specific nutrition topics.
I think it’s very important, nutrition is very
important. But I think it’s very important that it’s
woman-led and student-led rather than us stating
students learn this, this and this about nutrition.
So we talk about the importance of when they’re
discussing nutrition and food with a woman that
the student finds out what’s important to the
woman rather than, you know, going through a
tick box thing that they’ve covered everything.
(Coordinator Six-Postgraduate)
One coordinator indicated that nutrition was of moderate
importance, while another indicated equal importance with
other topics but admitted that time allocated to nutrition
content did not reflect this status.
. . .out of the whole 3 years it’s talked about in
Year 1, one lecture and two tutorials, that’s it. . ..
That lets you know how important it is and if
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we don’t give it any more time than that the
students won’t see it as important. (Coordinator
Five-Undergraduate)
For programmes with integrated nutrition content, the
responsibility was fully that of the midwives (i.e., the coordi-
nators ormidwifery academics), with no or little involvement
of experts in the field (such as dietitians). Nutritional exper-
tise was not requested, not considered necessary, nor could it
be guaranteed.
In programmes with designated nutrition units, one unit
was delivered by an academic who was also a dietitian; in
the other, the expertise of the dietitian was acknowledged by
involving them in teaching the unit. Dietitians as experts were
called upon to deliver technical content that midwives were
not comfortable or sufficiently skilled to deliver; however,
their skills in teaching counselling or how to talk to women
about nutrition were not fully used.
. . .what she [the dietitian] does is gives
the. . .science behind why nutrition is impor-
tant.. . .the reason I get a dietitian is because they
have that in depth knowledge of understanding
what happens at the cell level and so on whereas
as a midwife, I mean I understand it but I couldn’t
teach it. I couldn’t answer the questions if they
were too curly for me, you know, whereas she can.
(Coordinator Three-Undergraduate)
One coordinator assumed that diet is “straightforward” in
comparison to other issues. She also assumed that a pro-
gramme would not pass accreditation unless it contained
nutrition content.
. . .in most instances whatever the student is
researching, whether it is domestic violence
or whether. . . they’re looking at something as
straightforward as diet. . . (Coordinator Two-
Postgraduate)
Similarly, the curriculum development and review activities
were midwifery driven and relied on the academic responsi-
ble for the content to keep upwith the literature. In designated
nutrition units, one unit had a nutritionist as an assessor.The
development and review activities were easier to identify and
report. Two coordinators admitted nutrition content did not
get reviewed as it was integrated. One of these coordinators
reflected that reviewing nutrition content and evaluating how
it is taught might be an idea worth considering in the future
to assist in preparing students for their role in providing
nutrition advice.
No coordinator reported professional or theoreticalmod-
els as informing their nutrition content, in contrast to the use
of such models to support breast-feeding (as was pointed out
by two coordinators). Some respondents were not aware of
any national midwifery support or guidance in relation to
nutrition content.
Well, no [professional or theoretical models to
inform nutrition content]. I’ll tell you in the
module, in our tutorials outline we always put in
the ANMC [Australian Nursing and Midwifery
Council] Competencies Standards for the Regis-
tered Midwife. . . they’re listed so that the student
knows that’s what they’re supposed to be doing . . .
and all that talks about in there, the closest one
that would go anywhere . . . related to nutrition
is competency 5, element 5.1 assess the health
and well-being of the woman and baby. So there’s
nothing really that underlines how we teach about
nutrition, it’s what we find in the textbooks or
ourmidwifery readings and that’s it. (Coordinator
Five-Undergraduate)
Coordinators identified specific aspects of the nutrition
education within their programmes which would help their
students to provide nutrition advice to pregnant women.
Some of these aspects included the content itself, how the
materials were presented (designated or integrated), the
nature of the course (e.g., inquiry based), and the clinical
placement including continuity of care.
Most coordinators reported using governmental guid-
ance such as the National Health and Medical Research
Council (NHMRC) dietary guidelines and reference values.
However, in two instances, this was undertaken by just giving
the brochures to the students. One coordinator reported
that there was no teaching about dietary guidelines within
their programme as students are registered nurses and were
assumed to have previous knowledge. Another coordinator
assumed that a hospital dietitian would be the source of up to
date information for the students.
No. No. I wouldn’t say we [follow any national
standards]. . . as I said, the dietitian at the hospital
actually, we presume, has the most up to date
information and that’s what will be discussed
with the women in any case . . . we will sort of
follow the lead of the dietitian but we ourselves,
I wouldn’t say we actually go seeking that kind of
information because we don’t actually have a topic
that looks at nutrition into detail. (Coordinator
Four-Postgraduate)
Overall, there was a lack of adoption of approaches that
would specifically teach the students how to assess women’s
nutrition requirements or advise them about achieving such
requirements in the programmes included in the study.
However, one coordinator indicated that their programme
used “motivational interviewing” as a way of working with
women who have lifestyle issues (e.g., obesity or smoking).
Another one cited a class activity about altering a menu.
Three coordinatorsmentioned that nutritionmay be involved
in some standard practices as part of caring for women
(e.g., practising booking a visit and case studies). Three
assumed students would develop those skills during clinical
placement, although it was indicated that student exposure
to nutrition education during clinical placement could not
be guaranteed. There was a concern that any such exposure
during placement would be generally problem-oriented and
could be based on stereotyping.
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. . .There’s also a part of the course where students
look after women in a continuous way called
continuity of care . . . the student would speak to
the woman, would educate the woman in a very
non-structured way in the form of really focused
care about her, so I feel that if the student was
looking after awoman that was very well educated
and very healthy and that had enough money to
buy food and that was in a secure relationship
that . . . [the student] probably wouldn’t spend a
lot of time talking to them about good nutrition
because they would probably be looking at that
woman and saying, this woman understands
about good nutrition and it would be approached
in a circumspect way. But if on the other hand
they were looking after someone who had very
little money and who . . . didn’t have support then
. . . they would take on that role, they would see
that as a much more important part of what
they do, if that makes sense. (Coordinator Two-
Postgraduate)
All the coordinators thought that the graduates from their
programmes would be generally prepared to provide nutri-
tion advice at a basic level to pregnant women. However, one
coordinator indicated that a deep understanding of the short-
and long-term effects of nutrition on the health ofmother and
offspring would be lacking.
Some coordinators believed that knowledge of principles
such as consultation and referral and woman-centred care
would be sufficient preparation for providing nutrition advice
at a basic level to pregnant women. Only one programme
had formally evaluated their nutrition unit. They obtained
positive feedback from their students.
I believe they’d be excellently prepared in that,
. . . they would be following the principles of
woman-led care, they’d be following the principles
of consultation and referral, so if there was a
woman with specific needs, most of the units
have a dietitian that they could refer to and
seek advice from . . . we are graduating midwives,
woman-centred, evidence-based midwives, as far
as consultation and referral goes that they would
know when further expert advice was needed.
(Coordinator Six-Postgraduate)
The coordinators provided mixed responses when asked
about barriers and facilitators within programmes that may
hinder or help students to learn to provide nutrition advice.
Some participants said that there were no barriers or they
were unable to identify specific barriers but then supplied in
their description of facilitators an indication of their course
inadequacy; or they named specific barriers but then implied
that they were “doing enough anyway.” Some identified
barriers included a lack of a separate nutrition topic (due to
lack of time), a lack of face to face interaction, and a lack
of a dietitian’s involvement. Conversely, their opposites were
someof the facilitators.One coordinatormentioned that their
programme had no barriers as she believed midwives were
not “dietitians,”while another one thought that themidwifery
academics were professionals who kept themselves up to date
with the necessary information.
No [barriers], not really. . .we could get a dietitian
in to talk to the students but their contact time
is limited and I think that the level of knowledge
that the students need to impart to the pregnant
women . . . should be well enough covered by
the experienced academics that teach them . . .
those academics . . . all of the information that
they teach, is informed by research . . . it’s not
storytelling, so they are looking into . . . texts
that are written and best evidence with published
papers in order to prepare the lectures that they
give to students and the content that they provide.
(Coordinator Two-Postgraduate)
One coordinator indicated that graduating midwives might
face barriers such as a poor model of care (i.e., the model
fails to allow sufficient time which leads to the provision
of problem-oriented nutrition advice). On the other hand,
another coordinator acknowledged that factors such as in-
service education sessions for midwives with dietitians could
help practising midwives provide quality nutrition advice.
Some coordinators commended the current research,
with one stating it highlighted the gaps in their curriculum
and its clinical focus.
I think this [current research] is a good thing. . .to
go through and look at what my colleagues are
teaching our students because there are other
people who contacted me with similar kinds of
studies on other various things in our curriculum
and it really highlights when you do this, what is
not in our curriculum. And I think curriculums
are still basically focused on disease processes. So
even though midwives say we’re all about well
and healthy and supporting women that’s not
what we’re spending our 3 years teaching students.
(Coordinator Five-Undergraduate)
4. Discussion
This study found that Australian midwifery course coordina-
tors considered nutrition education in midwifery curricula
and the role midwives can play in this area as important.
However, this was not reflected in the nutrition content of
the programmes. Nutrition components were included in all
programmes represented by survey respondents but hours
allocated to nutrition were generally low and topics covered
varied. Only two programmes had designated nutrition units.
Dietitians were not often involved in teaching nutrition and
few programmes involved experts in the review of their
nutrition curricula. The interviews revealed that nutrition
education tended to be problem-oriented and at times based
on various assumptions. Nutrition content was not informed
by any professional or theoretical models. The development
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of nutrition assessment skills or practical training for mid-
wifery students in the provision of nutrition advice was
lacking.
The variable and few hours allocated to nutrition and
small numbers of programmes having designated units are
comparable with findings from international research [13,
14]. In the United Kingdom’s midwifery programmes, hours
allocated to “maternal nutrition” and “obesity/weight man-
agement” topics within public health curricula were fewer
than 10 hours and these topics weremostly integrated into the
curricula [13]. When nutrition is integrated across subjects,
it could be perceived as less important and therefore not
emphasised as it should be in practice [27]. It would also be
more challenging to review coverage of core nutrition topics.
In contrast, its importance is highlighted when nutrition is
presented as a designated unit, as was identified by some
coordinators in this study. From a practical perspective,
having nutrition as a stand-alone unit in all midwifery pro-
grammes might not be feasible, particularly in postgraduate
programmes, where the length of the programme (from 12
to 18 months) might be a challenge. With the challenge of a
crowded and ever-expanding curriculum in the education of
health care professionals, there is an increased trend for nutri-
tion content to be integrated rather than presented separately
[28]. This integration could be considered as a strength if it
is done effectively, as it reflects the complexity of practice,
where nutrition is rarely discussed in isolation [28]. How-
ever, interviews with midwifery coordinators identified that
nutrition education integrated across the curricula tended
to be problem-oriented and at times inconsistent and based
on various assumptions.These assumptions included nursing
students’ existing nutrition knowledge, students’ exposure
to nutrition while learning about antenatal care, inclusion
of nutrition in accreditations standards, ease of dietary
behavioural change, and students’ exposure to nutrition dur-
ing clinical placement.Thismay be due to the absence of clear
national midwifery guidelines on the way nutrition should
be included in the curriculum and the absence of specified
competencies onwhat knowledge and skills the students need
to acquire [20]. It is at the discretion of each institution.
Generally, nutrition education in health care profession-
als’ education has been identified as inadequate [29], even
in those professions such as medicine [28, 30], which have
received more attention compared to nutrition education
within the midwifery discipline. An inability to fit nutrition
within crowded curricula is one of the main reasons given
for this omission [28]. The failure of professional education
to equip graduates to face the evolving challenges in the
health care system has also been linked to curricula being
“fragmented, outdated, and static” [31] (p. 1923). Several
strategies have been identified which might increase integra-
tion of nutrition into health care professionals’ education,
including introducing mandatory policies and legislation,
adopting new approaches in the education of health care
professionals (e.g., emphasising a competency-based curricu-
lum and utilising information technology in the teaching
process), and emphasising a mandatory interprofessional
team-based education (including defining the specific roles
of each discipline in nutrition education) [29].
The tendency of the nutrition content to be focused on
problems or medical issues may be attributed to the medi-
calisation of pregnancy [32] and high prevalence of obesity
and other pregnancy related complications [33], which may
have led to the change of midwifery from being a health
and wellbeing promoting profession to a one being more
focused on risk and disease management. In a survey of more
than 300 Australian midwives, around 60% indicated that
they provided nutrition advice only if the pregnant woman
had a medical issue and 24% did that only if the woman
asked questions [9]. In the current study, the importance of
nutrition being taught in the context of woman-led care was
referred to, as was the possibility of the medical or problem-
oriented focus of nutrition education provided to students
during clinical placement and the probability of students
stereotyping women when providing nutrition advice (the
last two somewhat problematic). According to the philosophy
of the Australian College of Midwives (ACM) [34], midwives
provide woman-centred care where they work in partnership
with women and focus on women’s specific health needs,
expectations, and aspirations. However, caution needs to be
taken not to wait for women to initiate the conversation about
diet or base the advice on assumptions related to women’s
socio-economic status as recent research indicated low levels
of nutrition knowledge and adherence to dietary guidelines
among pregnant women in spite of the majority having high
level of education, motivation, and perceived confidence in
adopting a healthy diet [7].The authors of the study suggested
that women’s mistaken beliefs in their ability to eat healthily
might prevent them from seeking nutrition information
from health professionals [7]. Midwifery education needs to
highlight the midwife’s role in public health, especially in the
area of nutrition. This might encourage midwives to become
more proactive and offer the opportunity to every woman to
receive appropriate nutrition advice, not just when questions
are asked or medical issues are present.
Most of the nutrition teaching was done by midwives.
With the reported inadequacy of nutrition education for
midwives, their carriage of the nutrition topics within the
curricula could be quite variable. Dietitians/other nutrition
experts were rarely involved in teaching or reviewing the
nutrition content as their expertise was not requested or
considered necessary or could not be guaranteed. Studies
in medical education have reported similar findings [35].
Even when the expertise of a dietitian was involved and
acknowledged, their knowledge in the area of behaviour
change was not fully used. Practical training on how students
can assess pregnant women’s nutrition requirements and
provide advice to meet these needs was generally lacking.
Dietitians/nutritionists are “university-qualified experts in
nutrition and dietetics” [36] and their input into the edu-
cation of other health professionals could be considered
highly relevant. Kris-Etherton et al. argued that nutrition
education for health professionals needs to be based on a team
approach and that dietitians need to be involved not only in
the teaching of the content but also in the planning process
[29]. Including nutrition experts in the review process of
nutrition content might provide some quality oversight and
ensure that the curricula were in line with rapidly occurring
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changes that characterise scientific subjects such as nutrition
generally and nutrition in pregnancy specifically. The cost
and limited availability of dietitians/other nutrition experts
were indicated as barriers. Strategies to consider would be
collaboration with nutrition educators from the same univer-
sities and/or dietitians from community or hospital settings.
The development of an online nutrition module by dietitians
and other nutrition experts that could be made available
to all Australian midwifery programmes is an alternative
strategy worth considering.This strategy has been previously
implemented in the discipline of medicine [35].
A wide range of nutrition topics was reported to be
covered in the surveyed programmes. However, there was
less focus on topics involving practical or management
skills such as “nutrition assessment (e.g., reviewing diet for
nutrition requirements of pregnancy)” and “managingweight
during pregnancy” compared to other topics involving more
theoretical knowledge. These findings are consistent with the
results of previous international research [10, 13]. Equipping
midwives with theoretical nutrition knowledge is essential,
but so is equipping them with practical or management
skills to apply this knowledge, in particular the skills to
manage weight gain during pregnancy. This is imperative
with the high prevalence of maternal obesity in Australia,
negatively impacting the health of pregnant women and their
babies [33]. Australian midwives have previously cited lack
of adequate education in the areas of gestational weight gain
[11] and maternal obesity and how to manage them [12] as
a reason for not giving advice [11]. This is supported by
the findings of our study which indicated that the topic
“managing weight during pregnancy” was covered by a low
proportion of the surveyed programmes.
The two topics of nutrition during pregnancy which were
least well covered in the programmes were “nutrition during
pregnancy and different cultural groups” and “nutrition and
teenage pregnancy.” These two groups of women are more
likely to be at risk of suboptimal nutrition status during
pregnancy [37, 38]. Australia is a multicultural society and it
would be anticipated thatmidwives regularly care for individ-
uals from different cultural and linguistic backgrounds [39].
Australian midwives were found to have low to moderate
levels of confidence in advising this group of women about
diet [9]. Pregnant teenagers are a vulnerable group and have
high nutrition demands [23]. This group also needs to be
given specific attention by health professionals, especially as
previous research has indicated that they consider the health
professionals as their most trusted source of healthy eating
information [40]. More coverage of these important topics in
midwifery curricula is recommended.
Contrary to their acknowledging nutrition as important,
none of the coordinators interviewed identified lack of
clear practical approaches to assess women’s diet or provide
nutrition advice in view of that assessment as barriers.This is
in contrast to the ICM [21] core competencies which clearly
articulate that midwives’ competency in the provision of
nutrition advice to pregnant women needs to be based on
both knowledge and skills. The National Competency Stan-
dards for theMidwife are considered essential in determining
what is involved in the midwifery curriculum as it is usually
mapped against the standards [17]. Therefore, nutrition or
promotion of healthy eating needs to be included in these
competency standards. Such standards wouldmake nutrition
education consistent across midwifery programmes, so that
all midwives would have basic knowledge and skills which
might translate into the provision of consistent nutrition
advice.
Other policies place expectations on midwifery pro-
grammes to review their inclusion of nutrition within their
curricula. The Standards of Maternity Care of Australia and
New Zealand (revised in 2016) [41] state that information
about nutrition and diet should be offered by health profes-
sionals to pregnant women at the first contact. Additionally,
the recently released clinical antenatal guidelines (models one
and two) [42, 43], which are intended for all antenatal care
providers, outline key nutrition related issues in pregnancy,
and the nature of the information that should be provided.
4.1. Limitations and Strengths. Limitations of this study
need to be considered when interpreting the findings. The
survey was completed by 23 of 41 coordinators and thus the
results do not reflect the nutrition content of all Australian
midwifery programmes. However, the results reflect 48% of
accredited programmes in 2012 and are therefore likely to
reflect common practice and professional expectations of
practice. It could be that the study respondents represented
coordinators with more nutrition-oriented programmes and
the non-respondents coordinators had even lower coverage of
nutrition in their programmes. Another limitation is the self-
reporting of curriculum content; most of the coordinators
acknowledged that their estimation of hours allocated to
nutrition was approximate. Identification and quantification
of nutrition content can be challenging especially when it is
integrated throughout the curriculum. However, estimation
is a common method of quantifying hours allocated to
nutrition in the literature [13, 14]. Despite repeated invi-
tations for the interviews, only seven coordinators agreed
to participate. The number is small and, therefore, it is
unlikely that data saturation was reached. However, par-
ticipating coordinators were from both undergraduate and
postgraduate programmes (with either integrated content or
designated nutrition units), providing varied perspectives on
nutrition education within these programmes. A strength
of this study is that it is the first to explore the nutrition
content of midwifery curricula in Australian universities.
The mixed-methods approach is another strength, where
the interviews provided a deeper insight into midwifery
coordinators’ perspectives on the nutrition content within
their programmes.
4.2. Future Research. In the future, document analysis could
be considered by an “authoritative”, independent agency so as
to maximise access to useful course materials for more accu-
rate evaluation of hours and nutrition content. Prospective
studies should explore newly graduated midwives’ nutrition
knowledge and their preparation for providing nutrition
advice to pregnant women. Some of the course coordinators
indicated that students would be exposed to more nutrition
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information and practical training in nutrition during clinical
placement. Further research would be required to determine
the extent of nutrition education acquired by midwifery
students during clinical placement.The process of midwifery
curricula review and how it affects the integration of nutrition
content into the curricula would be a key area of future
research. Also needed is examination of effective strategies to
integrate nutrition education into midwifery programmes.
4.3. Implications for Midwifery Education. The Australian
clinical antenatal guidelines and the Standards of Maternity
Care of Australia and New Zealand [41, 43] indicate the
need for minimum requirements of nutrition to be included
in Australian midwifery education and the inclusion of
nutrition knowledge and skills as core competency areas in
Australian midwifery competency standards. This may be
achieved through consultation and collaboration between
nutrition experts, midwifery educators, and professional
midwifery bodies such as the ANMAC. Practising midwives
and pregnant women need to be also included in such con-
sultations. The findings of this study also have implications
for course coordinators of midwifery programmes in other
countries, as similar studies have rarely been undertaken.
5. Conclusion
Pregnant women need to receive relevant, timely, and accu-
rate information to prevent excess weight gain and to max-
imise their nutrition-related health and that of their babies.
Midwives have a unique role to play in educating pregnant
women about their diet and its effects on their health and
the health of their children. Graduate midwives need to be
prepared, through their education, to fulfil this role. In order
to meet new clinical antenatal guidelines and standards of
maternity care, midwifery education in Australia needs to
reconsider its coverage of nutrition to maximise midwives’
ability to provide appropriate nutrition advice to pregnant
women.
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Appendix F: Abstract presented at the 4th Biennial Multidisciplinary Conference – 
Breathing New Life into Maternity Care (oral presentation) 
Nutrition Education during Pregnancy: What Does the Evidence Show? 
Arrish J1, Yeatman H1, Williamson M2 
1School of Health Sciences, Faculty of Health and Behavioural Sciences, University of 
Wollongong, New South Wales, Australia 
2School of Nursing, Midwifery and Indigenous Health, Faculty of Health and Behavioural 
Sciences, University of Wollongong, New South Wales, Australia 
The recently released National Maternity Services Plan (2011) clearly emphasises the 
importance of equipping midwives with all the necessary knowledge and skills to provide 
high quality maternity services and highlights the issue of obesity during pregnancy. Obesity 
is just one of the nutrition-related issues during pregnancy. How equipped are midwives to 
provide sound nutrition education to the women in their care?  
Objective: This review explored the extent to which the role of midwives in nutrition 
education during pregnancy has been reported in the literature and identified areas requiring 
further research. 
Method: A systematic review of the literature accessed the Web of Science, Scoup, 
ScienceDirect, ProQuest 5000, and PubMed and the bibliographies of relevant articles were 
examined to identify more appropriate studies. Included were articles published that provided 
information about the knowledge, education, and attitudes of midwives toward nutrition 
during pregnancy.  
Results: The few studies identified were exploratory and descriptive. It was reported that 
midwives lacked a basic knowledge of nutrition requirements during pregnancy. Inadequate 
nutrition education provided in both undergraduate and postgraduate midwifery programs 
was identified as a contributing factor.  
Conclusion: Improvement in Australian maternity services requires in-depth research on the 
health education role of and education for midwives. 
Conflicts of interest: none declared. 
Ethical approval: none required. 
Preferred presentation type (Concurrent Paper Presentation) 
Presenting author: Jamila Arrish 
Nutrition and pregnancy – key issues for midwives: 
Good nutrition and appropriate weight gain during pregnancy are known to be associated with a 
successful pregnancy and the ongoing health of mother and baby1.  Rarely is good nutrition a focus 
of antenatal care and even weight gain expectations have become downplayed through concerns 
about ‘regulating’ mothers and causing unnecessary concern 2.  There is a trend for women to be 
overweight or obese when they become pregnant, which is associated with an increased incidence 
of gestational diabetes and other problems 3, and for mothers to have poor knowledge of their 
nutritional requirements during pregnancy and lactation 4.  Studies have shown that pregnant 
women are most receptive to educational messages about behaviour change5.  However, most 
midwives are not well educated about nutrition for pregnancy or about the most effective strategies 
to assist pregnant women with their diet and weight 6,7,8.  
 This symposium will present findings from recent research that identifies gaps in pregnancy care 
and outlines implications for midwifery education and practice.  The symposium will profile recent 
research in nutrition and weight management during pregnancy and identify key strategies for 
midwives to use in addressing the issue. 
The presenters are an international team of midwives and public health professionals from 
Australia and Denmark who have particular expertise in research focussed on nutrition and weight 
management in pregnancy: 
Jamila Arrish, BSc, MPH, MSc (Nutr&Diet), PhD candidate, Public Health, University of Wollongong, 
Australia. 
Khlood Bookari, BSc, MSc (Nutr & Diet), PhD candidate, Public Health, University of Wollongong, 
Australia. 
Deborah Davis, RM, BN, MNStudies, PhD, Professor of Midwifery, University of Canberra, Australia. 
Maralyn Foureur, RM, BA, GradDipClinEpidem, PhD, Professor of Midwifery, University of 
Technology, Australia. 
Ellen Aagaard Nøhr, RM, MHSc, PhD, Associate Professor, Department of Public Health, Aarhus 
University, Denmark. 
Moira Williamson: RN, RM, CertMcN, BN, M HAdmin, GCHEd, PhD, Associate Professor of 
Midwifery, Central Queensland University, Australia;  Honorary Senior Fellow, University of 
Wollongong, Australia. 
Heather Yeatman, BSc, DipEd, GDipND, MPH, DPH, Associate Professor Public Health, University of 
Wollongong, Australia. 
Appendix G: Abstract presented at the 30th Conference of the International Confederation of 
Midwives (symposium)
Symposium Program: 
1. Introduction: (5 minutes) 
Heather Yeatman / Moira Williamson
2. Nutrition during pregnancy – exploring women's knowledge and models of nutrition
communication. (15 minutes)
This section will present findings from a study investigating women’s knowledge about the
recommended safe and healthy eating practices during pregnancy as well as their readiness
for dietary change. The study explored pregnant women’s perceptions about the importance
of pregnancy-specific nutrition information and their specific needs for information and
models of nutrition communication during pregnancy. The presentation will also discuss the
barriers and/or factors that may prevent pregnant women from applying their knowledge to
daily food practices. Views of health professionals to the study findings, and their
approaches to meet the expressed needs of pregnant women will also be presented.
Presenter: Khlood Bookari (other authors:  Associate Professor Heather Yeatman, Associate
Professor Moira Williamson)
3. Guidelines for gestation weight gain: What is the evidence?  (15 minutes)
This section will focus on the Institute of Medicines (IOM) Guidelines from 2009, which is
implemented in antenatal care in many countries all over the world. Data from the Danish
National Birth Cohort, which was an important part of the evidence regarding outcomes in
the mother and child, will be presented. Challenges facing midwives when trying to facilitate
women’s attempts to meet the guidelines will also be discussed.
Presenter: Associate Professor Ellen Aagaard Nøhr
4. Nutrition and pregnancy – what role for the midwife?  (15 minutes)
This section will present findings from a study that explored the role of Australian midwives
in nutrition education during pregnancy and their perceptions of this role. A review of the
nutrition content of curricula for midwifery schools around Australia was also undertaken.
This presentation will provide the results for the above two studies. Strategies for assisting
midwives to integrate nutrition education into their practice will be discussed.
Presenter: Jamila Arrish (other authors:  Associate Professor Heather Yeatman, Associate
Professor Moira Williamson)
5. Weight and pregnancy – encouraging healthy weight gain; reducing the risks of being
overweight  (15 minutes) 
This section presents a recent study undertaken in Australia using a model of group 
antenatal care, with an emphasis on healthy eating and activity in pregnancy, for women 
who were classified as overweight and obese.  Details of the program content and the 
collaborative, multidisciplinary method of program development and delivery as well as 
evidence of the acceptability of the program to women and midwives are included in the 
presentation.  
Presenters: Professor Deb Davis and Professor Maralyn Foureur 
6. Summary & discussion – key issues for midwives and midwifery practice  (20 minutes)
Panel discussion
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Making a difference through professionalism: the need for evidence-based 
nutrition in midwifery education 
Jamila Arrish1, Heather Yeatman1, Moira Williamson2 
1. University of Wollongong, Wollongong, NSW, Australia. 2. Central Queensland
University, Noosaville, QLD, Australia 
Background 
• Nutrition during pregnancy is essential for the wellbeing of the mother and
the foetus.
• Midwives have a key role in providing nutrition advice to pregnant women
but little is known about how nutrition is positioned in midwifery education.
Purpose/Objective 
• To ascertain how nutrition is included in the curricula of Australian
midwifery programmes and who is providing this education.
• To ascertain the views of the course coordinators on midwives’ role in nutrition
education and the importance of nutrition in midwifery curricula.
Methods 
• A cross sectional survey was sent to the course coordinators of the 50 accredited
Australian midwifery programmes in 2012.
Key findings 
• Of the course coordinators invited to participate (n = 44), 52.3% (n = 23) were
included in the analysis, representing 48% (n = 24) programmes.
• Nutrition was included in all programmes but half had only 5 to <10 hours
allocated to nutrition within their curricula, with only two programmes having a
designated nutrition unit (Figure 1).
• A range of nutrition topics were covered. However, topics such as: weight
management, nutrition assessment (65.2%, n = 15), nutrition for pregnant
teenagers (47.8%, n = 11) and nutrition for different cultural groups (43.5%, n =
10) were covered less frequently compared to other topics (70%-100% of the
Appendix H: Abstract presented at the 31st International Confederation of Midwives (poster)
2 
programmers covered other topics). 
• Dietitians were not often involved in teaching nutrition and few programmes (n =
6) involved experts in reviewing their nutrition curricula.
• The majority of the coordinators agreed on the importance of including nutrition
education in midwifery curricula and the significant role of midwives in this area. 
    Figure 1 Hours allocated to general nutrition and/or nutrition during pregnancy in midwifery 
curricula by programme type 
Conclusion 
• The nutrition content of Australian midwifery curricula needs
improvement to maximise midwives’ role in this area.
• Consistent with other areas of evidence- based midwifery practice,
minimum requirements for nutrition education should be considered.
• Inclusion of nutrition knowledge and skills as core competency areas in
Australian midwifery competency standards is essential as the
midwifery curriculum is usually mapped against the standards.
• More focus also is required on the practical skills needed to tackle
contemporary issues such as weight management, nutrition
<5 hours 5 to <10hours
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assessment, nutrition for vulnerable groups such as teenagers and 
women from different backgrounds. 
• Greater collaboration between nutrition experts and midwifery
official bodies may be warranted.
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Appendix I: The invitation to participate in the midwives’ survey published in the ACM 
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Study identifies key nutrition knowledge gaps in 
Australian midwives 
ACADEMICS CALL FOR BETTER TRAINING OF AUSTRALIAN MIDWIVES TO 
HELP ADDRESS NUTRITION-RELATED ISSUES IN PREGNANCY   
Midwives need better support to address the high rates of Australian pregnant women whose diets are not consistent 
with nutrition guidelines, a new study has found.  
The study, conducted by public health researchers at the University of Wollongong (UOW) and Central Queensland 
University, was published in the journal of Women and Birth. It found Australian midwives are well placed to promote 
nutrition in pregnancy but most have a significant knowledge gap and are not confident discussing nutrition with 
pregnant women. 
The survey of more than 300 members of the Australian College of Midwives found while the majority (86 per cent) of 
midwives believed nutrition during pregnancy was important, their nutrition knowledge was poor in several areas. 
For example, 79 per cent of respondents did not know how much iodine pregnant women needed. Inadequate levels of 
iodine can lead to abnormal brain development in the unborn baby.  
In addition, 73 per cent of respondents did not know how much weight a women of normal weight should gain during 
pregnancy and 73 per cent did not know the Australian guidelines for how many serves of dairy foods pregnant women 
need to consume.  
The study also found midwives only had moderate to low confidence in discussing nutrition issues.  
“This finding is not surprising,” study co-author Professor Heather Yeatman said. “Only half of the midwives reported 
they received nutrition education during their degree and about the same number (54 per cent) after registration”. 
Professor Yeatman is Head of the School of Health and Society at UOW and Vice-President (Development) of the 
Public Health Association of Australia. She said “this significant knowledge gap needs to be addressed urgently for the 
sake of health of pregnant women”.  
“Pregnancy is a time when women are keen to eat well. They want to ensure their babies have a healthy start in life.  
Poor diet during pregnancy can result in babies being underweight (or overweight), brain dysfunction, loss of 
intelligence or risk of chronic disease later in life,” she said. “Pregnancy is also a time to reinforce healthy eating habits 
going forward, as women want to regain their pre-pregnancy weight and young children’s eating behaviours sets down 
eating patterns for life.  All health professionals have a role in educating about and reinforcing healthy eating.”  
Professor Yeatman said more education is needed, both during midwives’ training and post qualification. 
“The Australian Government has released clinical practice guidelines for all health professionals involved in antenatal 
care, which reinforce the need for nutrition education.  However, these guidelines are quite general. They also are yet to 
be translated into professional accreditation requirements that direct professional education programs.” 
Dietician Jamila Arrish, a PhD student at UOW’s School of Health and Society, who led the study, said she also found 
those who worked in independent midwifery practices were more knowledgeable than those working in public 
hospitals, with those working in rural hospitals having the least nutrition knowledge.  
Appendix J: Media release
Issued by India Lloyd, Media and Corporate Communications Coordinator 
University of Wollongong, NSW 2522 Australia 
t: +61 2 4221 4841 | m: +61 428 082 977 | india@uow.edu.au | media.uow.edu.au | CRICOS Provider No: 00102E Page 2 of 2
“If they are expected to provide nutrition advice as current clinical guidelines recommend, practising midwives will 
need continuing education and support from the national bodies of the profession and their work places to help fill their 
knowledge gaps and improve their confidence levels,” Jamila said.  
MEDIA RESOURCES 
A copy of the paper can be found at: http://www.sciencedirect.com/science/article/pii/S1871519216000391 
MEDIA CONTACTS 
Jamila Arrish, PhD student in UOW School of Health and Society, on +61 469 904 125 or jma604@uowmail.edu.au 
Professor Heather Yeatman, UOW Schoool of Health and Society, on +61 2 4221 3153, +61 409 849 679 or 
hyeatman@uow.edu.au 
India Lloyd, UOW Media and Corporate Communications Coordinator, on +61 428 082 977 or india@uow.edu.au
Invitation to participate in a study on the potential role of midwives in providing 
nutrition education during pregnancy 
Jamila Arrish is undertaking this research as part of a PhD degree in Public Health Nutrition 
at the University of Wollongong under the supervision of A/Prof Heather Yeatman and Dr 
Moira Williamson. 
You are invited to participate in an online survey about your education, practice and 
experiences in advising pregnant women about what to eat or drink during pregnancy. 
Please share your knowledge and experiences. Your participation will be greatly appreciated 
and may benefit the wider community of midwives. It will help health experts to better focus 
on your professional educational needs. 
The survey will take less than 15 minutes to complete and is available through this link: 
https://www.surveymonkey.com/s/T9PNK93 
If you have any questions, please do not hesitate to contact Jamila Arrish at 
jma604@uowmail.edu.au or on 0422 264 309, A/Prof Heather Yeatman at 
hyeatman@uow.edu.au or on 02 4221 3153, or Dr Moira Williamson at 
moiraw@uow.edu.au or on 02 4221 3381. 
Appendix K: The invitation email sent to the members of the ACM to participate in the survey 
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Appendix L: The survey instrument of the midwives’ nutrition knowledge, education, attitudes, and 
confidence in providing nutrition advice during pregnancy.
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1. Did you receive nutrition information or education during your midwifery degree?
(Select one answer)
2. Have you received any form of nutrition information or education since your
















Exploring the role of midwives in providing nutrition education during
3. Are your answers to both questions 'No'
4. If you received any form of nutrition information or education during your
midwifery education or following registration, who provided that education? (You can 













Exploring the role of midwives in providing nutrition education during
5. Please tick the content relating to nutrition during pregnancy and /or general





6. How important do you think nutrition is during pregnancy? (Select one answer)
7. How would you rate the role that midwives can play in providing nutrition
information or education for pregnant women? (Select one answer)
*
*
Very important Moderately important Important Slightly important Not important at all
nmlkj nmlkj nmlkj nmlkj nmlkj
*
A very significant role  Moderately significant Significant Slightly significant Not at all significant



















Exploring the role of midwives in providing nutrition education during
8. Do you provide any nutrition­ related advice to pregnant women? (Select one
answer)
9. How confident do you feel in providing general nutrition ­related advice to
pregnant women? (Select one answer)
10. How confident do you feel in discussing the following nutrition issues with
pregnant women? (Select one answer for each row)
11. On what occasions do you discuss nutrition issues with pregnant women? (You
can select more than one answer)
*
*
Very confident  Moderately confident Confident Slightly confident Not at all confident
nmlkj nmlkj nmlkj nmlkj nmlkj
*
Very confident Moderately confident Confident Slightly confident Not confident at all
a­ Weight gain and 
obesity
nmlkj nmlkj nmlkj nmlkj nmlkj
b­ Providing advice on 
vitamins




nmlkj nmlkj nmlkj nmlkj nmlkj
c­ 2 Vegan diets (no 
animal products)
nmlkj nmlkj nmlkj nmlkj nmlkj




nmlkj nmlkj nmlkj nmlkj nmlkj
f­ Diet of people from 
ethnic or minority groups
nmlkj nmlkj nmlkj nmlkj nmlkj
g­ Post natal nutrition 
(breastfeeding)













Exploring the role of midwives in providing nutrition education during
12. What information sources do you use as the basis for this advice? (You can 
select more than one answer)
13. Do you have a dietitian’s services or support for pregnant women at your service 
or hospital? (Select one answer)



















































Exploring the role of midwives in providing nutrition education during
15. Do you think your practice as a midwife would benefit from you receiving more 
nutrition information or education? (Select one answer) 
 
16. Do you think that Australian midwives would benefit from guidelines specifically 




17. How do the energy requirements for women change on average during 













































Exploring the role of midwives in providing nutrition education during
18. Is there a difference in the energy requirements for pregnant women during the 
three trimesters of pregnancy? (Select one answer) 
 
19. What is the range of healthy weight gain during pregnancy for a woman who 
commenced her pregnancy at normal weight (Select one answer)
20. The most important vitamin supplement for vegetarian pregnant women is: 
(Select one answer)
21. What foods should be avoided in pregnancy as a risk of listeria?  
(You can select more than one answer) 









































































Exploring the role of midwives in providing nutrition education during
23. The amount of folic acid supplements needed daily during pregnancy is: (Select 
one answer)
24. What is the recommended number of serves of dairy foods required per day to 
meet pregnant women’s needs for calcium? (Select one answer) 
 
[1 serve = a glass of milk (250mL), a tub of yogurt (200g) or 2 slices of cheese (40g)]:
25. If a pregnant woman requires more iron in her diet, which of the following foods 
are a good source of iron?  
(Select iron rich sources among the following. You can select more than one answer)  


























































Exploring the role of midwives in providing nutrition education during
27. What advice would you provide to a pregnant woman to minimize the effect of 
nausea and vomiting during pregnancy?  
(You can select more than one answer) 
28. What foods can assist with resolving constipation during pregnancy? 


































































Exploring the role of midwives in providing nutrition education during
31. Your education
32. Years of experience
33. Principle state/territory of work
34. Principle place of practice












































































Exploring the role of midwives in providing nutrition education during
36. Area of midwifery practice





























The contact details of the second study
1. Do you consent for us to contact you by email about participating in a follow­up
study? 
2. If you answered yes to the previous question, please provide your name and email
address below
3. Age: are you :













Appendix M: The consent to be contacted for the midwives’ interviews and the contact details
1. Can you please describe the model of care you follow/practise as a midwife?
2. I would be interested to hear your views of how food selection and nutrition during
pregnancy could influence pregnancy outcomes.
3. What are the most important food issues that you usually discuss with pregnant
women during their antenatal visits? What are the issues that should be discussed,
from your point of view?
4. In what ways do you think your model of care affects the way you provide nutrition
advice?
5. Please describe for me the role you think midwives should have in regard to
providing food-related or nutrition advice to women during pregnancy?
• What preparation do you think midwives receive to provide such advice?
• What are the barriers that midwives encounter in relation to providing such
advice?
• What guidelines or sources of information are available to midwives relating to
providing nutrition information to pregnant women?
6. What might assist midwives to provide better services for pregnant women in regard
to food-related or nutrition advice?
7. Would you like to add anything else?
Thank you for your participation. 
Appendix N: Midwives’ interview guide
Invitation to participate in study on midwifery curricula 
My name is Jamila Arrish and I am undertaking research as a part of a PhD degree in Public 
Health nutrition at the University of Wollongong under the supervision of A/Prof Heather 
Yeatman and Dr Moira Williamson. I have a background in public health and nutrition. 
My research aims to document the extent that ‘nutrition during pregnancy’ is taught within 
midwifery programs across Australia. 
I am writing to invite you to participate in this research because you are listed as the co-
ordinator of the midwifery program on your university’s website. We invite you to share your 
knowledge and experiences with us through participating in an electronic survey. 
The survey will take approximately 10 minutes to complete and it is available through this 
link https://www.surveymonkey.com/s.aspx?sm=RrIyXmuIwHOGO4gS49_2fTJA_3d_3d 
At a later time we will be contacting coordinators of midwifery programs to invite them to 
participate in telephone or Skype interviews to further explore opinions and perceptions in 
this area. Please email your interest in being involved in these interviews via ‘Reply’ to this 
email and I will send you further information and contact you to organise a suitable time, 
date and mode (Skype or telephone) to interview you. 
Your participation in the survey and the interview will be greatly appreciated and will 
contribute to midwifery education in Australia. It will assist us to focus on the professional 
education needs of midwives in regard to their role in advancing better nutrition during the 
pregnancy period. 
If you have any further questions do not hesitate to contact: 
Jamila Arrish           jma604@uowmail.edu.au   0422 264309, 
A/Prof Heather Yeatman  hyeatman@uow.edu.au     02 42213153 or 
Dr Moira Williamson     moiraw@uow.edu.au               02 42213381. 
Thank you for your attention. Jamila Arrish: PhD student, University of Wollongong. https://
www.surveymonkey.com/optout.aspx?sm=RrIyXmuIwHOGO4gS49_2fTJA_3d_3d 
Appendix O: Coordinators’ survey invitation
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Appendix P: The survey instrument of the nutrition education in midwifery programmes
Page 2
Exploring the nutrition content of curricula of midwifery programs in
 
1. Are you the coordinator of :
2. Do you think that midwives have a professional role in nutrition education during 
pregnancy?
3. How significant do you think is this role?
4. How important do you think nutrition education during pregnancy is currently as a 
component of Australian midwives’ curricula?
5. How important do you think nutrition education during pregnancy is currently for 
midwives in clinical practice? 
6. Approximately how many hours in total are spent on teaching general nutrition 







Very significant Moderately significant Significant Slightly significant Not at all significant 
nmlkj nmlkj nmlkj nmlkj nmlkj
*
Very important Moderately important Important Slightly important Not important at all
nmlkj nmlkj nmlkj nmlkj nmlkj
*
Very important Moderately important Important Slightly important Not important at all























Exploring the nutrition content of curricula of midwifery programs in
7. What are the professional backgrounds of the providers of the nutrition content in 
your program/s? (You can select more than one answer)
8. Please tick the topics covered in your curricula regarding general nutrition and/or 
































































Exploring the nutrition content of curricula of midwifery programs in
9. How often is the nutrition curricula at your program/s reviewed or updated?
10. Have you sought experts' opinions (internal or external) to review the nutrition 
























1. Can you please outline how food and nutrition issues are presented within the
midwifery curriculum at your institution?
a. What importance, if any, is placed on teaching about nutrition during pregnancy compared
to other topics in your program?
b. Who is responsible for the nutrition components in your program?  Can you please outline
any particular qualifications in nutrition held by these academics/ guests?
2. Can you please outline the development and review activities linked with the nutrition
curricula within your program?
3. Please outline how nutrition curriculum within your program is informed by particular
pedagogical or professional theoretical models.
4. Are there any particular aspects of the curriculum that assists to prepare your graduates to
provide evidence-based nutrition information?
a. Any national standards that you follow?
b. Development of nutrition assessment skills?
c. Practical training in nutrition?
5. How well do you think graduate midwives from your program are prepared to provide
evidence-based nutrition information for pregnant women?
a. Are there any particular barriers that may impede them in this role? What facilitates their
practise in this role?
6. Do you have any other points that you would like to raise?
Thank you for participation in this study. 
Appendix Q: Coordinators’ interview guide
Appendix R: Participation information sheet for the midwives’ interviews 
PARTICIPATION INFORMATION SHEET FOR MIDWIVES (interview) 
TITLE: Exploring the role of midwives in providing nutrition education during pregnancy-
structured interviews. 
My name is Jamila Arrish and I am undertaking this research as part of a PhD degree in 
Public Health at the University of Wollongong under the supervision of A/P Heather 
Yeatman and Dr Moira Williamson. I have a background in public health and nutrition. 
We are contacting you because you provided us your contact details and expressed interest in 
participating in this study at the end of the “Exploring the role of midwives in providing 
nutrition education during pregnancy” online survey. If you are still interested in participating 
in this study after reading the attached participant information sheet, please sign, scan and 
return the attached consent form by reply email. You are now being sent this information 
sheet about interviews with midwives that form the second part of this study. If you choose to 
be included, you will be asked to participate in a semi structured interview about exploring 
midwives’ perceptions of their role in providing nutrition education during pregnancy.  
Purpose of the research: 
The purpose of this research is to explore the perceptions of midwives about their role in 
providing nutrition education during pregnancy and what might help them to fulfil this role. 
Pregnancy represents a great opportunity to pass positive messages about healthy eating to 
pregnant women and their families. Midwives have usual contact with expecting mothers. 
Therefore, their potential role in nutrition education is significant. However, this area of 
research is underdeveloped. This research aims to identify midwives’ perceptions regarding 
their role in providing nutrition education to pregnant women and what are the 
barriers/factors that hinder or facilitate midwives including nutrition education into their 
professional roles. Achieving these aims will be useful in providing recommendations to 
direct currently practising midwives in their nutrition education role. This ultimately may 
have positive effects on the health of future mothers and babies. Therefore, your participation 
in this research will be highly appreciated.  
INVESTIGATORS: 
Jamila Arrish A/Prof Heather Yeatman Dr Moira Williamson 
PhD research student A/ Professor of Public Health Senior Lecturer 
School of Health Sciences, 
University of Wollongong 
School of Health Sciences, 
University of Wollongong 
the School of Nursing, 
Midwifery and Indigenous 
Health at the University of 
Wollongong 
Tel:  0422264309 Tel:  02 4221 3153 Tel:    02 42 21 3381 
jma604@uowmail.edu.au hyeatman@uow.edu.au moiraw@uow.edu.au 
METHODS AND DEMANDS ON PARTICIPATNTS: 
If you choose to participate in this study you will be interviewed and asked questions about 
your role in nutrition education during pregnancy. The interview may take approximately one 
hour. Following receipt of your signed consent form, the researcher will contact you via 
email to seek information on available dates and preferred mode for the interview. The 
researcher will then telephone you to confirm a suitable time and date. The interview will be 
conducted either via telephone or Skype and recorded via audiotape and then transcribed. A 
copy of your transcript can be obtained from the researcher.  
If you have any questions regarding the research and its procedures, please do not hesitate to 
contact the researchers at any time on the contact details mentioned above.  
POSSIBLE RISKS, INCONVENIENCES AND DISCOMFORT: 
Apart from the approximately one hour of your time taken to be interviewed, we can foresee 
no risks or inconveniences for you. Your involvement in the study is voluntary and you may 
withdraw your participation from the study at any time and withdraw any data that you may 
have provided to that point. Refusal to participate in the study will not affect your 
relationship with the University of Wollongong or your place of employment. 
FUNDING AND BENEFITS OF THE RESEARCH: 
This research may provide a basis for future studies and contribute to assisting midwives in 
their nutrition education role during pregnancy. Findings from this study will be presented in 
the student’s doctoral thesis and at professional conferences and in academic and professional 
journals. Confidentiality is assured; your identity will not be identifiable in any part of the 
research as the responses will be coded.  
ETHICS REVIEW AND COMPLAINTS: 
This study has been reviewed by the Human Research Ethics Committee (Health and 
Medical) of the University of Wollongong. If you have any concerns or complaints regarding 
the way this research has been conducted, you can contact the UOW Ethics Office on (02) 
42214457 or rso-ethics@uow.edu.au. 
Thank you for your interest in this study. 
Appendix S: Consent form for midwives’ interviews 
CONSENT FORM 
Exploring the role of midwives in providing nutrition education during pregnancy – 
structured interview     Jamila Arrish 
I have been given the information sheet explaining the study titled “Exploring the role of 
midwives in providing nutrition education during pregnancy- structured interviews” and 
discussed the research project with Jamila Arrish who is conducting this research as part of a 
PhD degree in Public Health and is supervised by A/P Heather Yeatman and Dr Moira 
Williamson in the Faculty of Health and Behavioural Sciences at the University of 
Wollongong.  
I have been advised of the potential risks and burdens associated with this research and have 
had an opportunity to ask Jamila Arrish any questions that I may have about the research and 
my participation.  
I understand that my participation in this research is voluntary, I am free to refuse to 
participate and I am free to withdraw from the research at any time and withdraw any data 
that I may have provided to that point. My refusal to participate or withdrawal of consent will 
not affect my relationship with the University of Wollongong or my place of employment. 
If I have any enquiries about the research, I can contact Jamila Arrish at the Faulty of Health 
and Behavioural Science, School of Health Sciences. (Telephone number: 0422264309; email 
address: jma604@uowmail.edu.au); and A/P Heather Yeatman at the Faculty of Health and 
Behavioural Science, School of Health Sciences. (Telephone number: 0242213153; email 
address: hyeatman@uow.edu.au); or Dr Moira Williamson at the School of Nursing, 
Midwifery and Indigenous Health at the University of Wollongong (tel:0242213381; 
email: moiraw@uow.edu.au), If I have any concerns or complaints regarding the way this 
research has been conducted, I can contact the UOW Ethics Office on (02) 42214457 or rso-
ethics@uow.edu.au. 
By signing below I am indicating my consent to my participation in a recorded interview with 
Jamila Arrish about exploring the role of midwives in providing nutrition education during 
pregnancy. I understand that the data collected from my participation will be used as part of a 
course of study to obtain PhD degree in Public Health and it might be published as a doctoral 
thesis or in journals or presented at conferences and I consent for it to be used in that manner. 
Signed            Date 
.......................................................................           .................. 
Name (please print)....................................................................... 
Appendix T: Participation information sheet for midwifery coordinators’ interviews 
PARTICIPATION INFORMATION SHEET FOR COORDINATORS OF 
MIDWIFERY PROGRAMS (interview)  
TITLE: Exploring the nutrition content of curricula for midwifery programs in Australia 
My name is Jamila Arrish and I am undertaking this research as a part of a PhD degree in 
Public Health nutrition at the University of Wollongong under the supervision of A/Prof 
Heather Yeatman and Dr Moira Williamson. I have a background in public health and 
nutrition. 
PURPOSE OF THE RESEARCH: 
The purpose of the research is to explore how midwifery schools in Australia incorporate 
nutrition into their programs by exploring opinions and perceptions of the coordinators of 
midwifery programs about their programs’ nutrition curricula regarding pregnancy. Nutrition 
during pregnancy is important for both the health of mother and the health of the developing 
baby. Midwives have usual contact with expecting mothers and can play a significant role in 
educating them about healthy eating during pregnancy. However, what is being taught about 
nutrition during pregnancy in midwifery schools is currently unknown. Therefore; this 
research aims to explore this area. The research may be useful to better understand midwives’ 
professional educational needs (in regard to their role in advancing better nutrition during the 
pregnancy period) into the future. Ultimately, this may have positive effects on the health of 
future mothers and babies. Your participation in this research will be highly appreciated.  
INVESTIGATORS: 
Jamila Arrish A/Prof Heather Yeatman Dr Moira Williamson 
PhD research student A/ Professor of Public Health Senior Lecturer 
School of Health Sciences, 
University of Wollongong 
School of Health Sciences, 
University of Wollongong 
the School of Nursing, 
Midwifery and Indigenous 
Health at the University of 
Wollongong 
Tel:  0422264309 Tel:  02 4221 3153 Tel:    02 42 21 3381 
jma604@uowmail.edu.au hyeatman@uow.edu.au moiraw@uow.edu.au 
METHODS AND DEMANDS ON PARTICIPATNTS: 
If you choose to be included, you will be interviewed and asked questions about the content 
of nutrition curricula at your midwifery program and your opinions and experiences in this 
regard. The interview will be conducted via Skype or telephone. It may take approximately 
up to one hour. The interview will be recorded via audiotape and transcribed. You will 
receive a copy of the transcript of your interview should you request it. If you have any 
questions regarding the research and its procedures, please do not hesitate to contact the 
researchers in any time on the contact details mentioned above.  
POSSIBLE RISKS, INCONVENIENCES AND DISCOMFORT: 
Apart from the approximate one hour of your time taken to be interviewed, we can foresee no 
risks or inconvenience for you. Your involvement in the study is voluntary and you may 
withdraw your participation from the study at any time and withdraw any data that you may 
have provided to that point. Refusal to participate in the study will not affect your 
relationship with the University of Wollongong or your place of employment. 
FUNDING AND BENEFITS OF THE RESEARCH: 
This research may provide a basis for future studies and contribute to informing the provision 
of nutrition curricula in midwifery programs in Australia. Findings from this study will be 
presented in the student’s thesis and at professional conferences and in academic and 
professional journals. Confidentiality is assured; your identity will not be identified in any 
part of the research as the responses will be coded.  
ETHICS REVIEW AND COMPLAINTS: 
This study has been reviewed by the Human Research Ethics Committee (Health and 
Medical) of the University of Wollongong. If you have any concerns or complaints regarding 
the way this research has been conducted, you can contact the UOW Ethics Office on (02) 
42214457 or rso-ethics@uow.edu.au.
Thank you for your interest in this study.  
Appendix U: Consent form for the midwifery coordinators’ interviews 
CONSENT FORM 
Exploring the nutrition content of curricula of midwifery programs in Australia (interview)  
Jamila Arrish 
I have been given the information sheet explaining the study titled “Exploring the nutrition 
content of curricula of midwifery programs in Australia” and discussed the research project 
with Jamila Arrish who is conducting this research as part of a PhD degree in Public Health 
nutrition supervised by A/P Heather Yeatman and Dr Moira Williamson in the department of 
Health and Behavioural Sciences at the University of Wollongong.  
I have been advised of the potential risks and burdens associated with this research, which 
includes the participation in a record-taped via telephone or Skype interview with the 
researcher, and have had an opportunity to ask Jamila Arrish any questions I may have about 
the research and my participation.  
I understand that my participation in this research is voluntary, I am free to refuse to 
participate and I am free to withdraw from the research at any time. My refusal to participate 
or withdrawal of consent will not affect my relationship with the University of Wollongong or 
my place of employment. 
If I have any enquiries about the research, I can contact Jamila Arrish at the Faculty of Health 
and Behavioural Science, School of Health Sciences (telephone number: 0422264309; email 
address: jma604@uowmail.edu.au); and A/P Heather Yeatman at the Faculty of Health and 
Behavioural Science, School of Health Sciences (telephone number: 0242213153; email 
address: hyeatman@uow.edu.au); or Dr Moira Williamson at the School of Nursing, 
Midwifery and Indigenous Health at the University of Wollongong (tel:0242213381; email: 
moiraw@uow.edu.au), If I have any concerns or complaints regarding the way this research 
has been conducted, I can contact the UOW Ethics Office on (02) 42214457 or rso-
ethics@uow.edu.au.                               . 
By signing below I am indicating my consent to 
My participation in an audio-recorded interview with Jamila Arrish regarding nutrition 
content of curricula of midwifery programs in Australia 
I understand that the data collected from my participation will be used as part of a course of 
study to obtain PhD degree in Public Health by the researcher and it might be published as a 
thesis, in journals or presented at conferences and I consent for it to be used in that manner. 
Signed ........................................ Date…………  Name (please print)............................... 
APPROVAL
In reply please quote: HE12/009
Further Enquiries Phone: 4221 3386
DM:SH
5 April 2012
A/Professor Heather  Yeatman
Jamila Arrish
2/16 College Place
Gwynneville  NSW 2500
Dear A/Professor Yeatman
Thank you for your letter responding to the HREC review letter. I am pleased to advise that the Human Research
Ethics application referred to below has been approved.
Ethics Number: HE12/009
Project Title: Exploring the role of midwives in nutrition education during pregnancy
Name of Researchers: A/Professor Heather  Yeatman, Dr Moira Williamson, Mrs Jamila Arrish
Approval Date: 5 April 2012
Expiry Date: 4 April 2013
The University of Wollongong/ISLHD Health and Medical HREC is constituted and functions in accordance with
the NHMRC National Statement on Ethical Conduct in Human Research. The HREC has reviewed the research
proposal for compliance with the National Statement and approval of this project is conditional upon your
continuing compliance with this document.
A condition of approval by the HREC is the submission of a progress report annually and a final report on
completion of your project.  The progress report template is available at http://www.uow.edu.
au/research/rso/ethics/UOW009385.html. This report must be completed, signed by the appropriate Head of
School and returned to the Research Services Office prior to the expiry date.
As evidence of continuing compliance, the Human Research Ethics Committee also requires that researchers
immediately report:
• proposed changes to the protocol including changes to investigators involved
• serious or unexpected adverse effects on participants
• unforseen events that might affect continued ethical acceptability of the project.
Please note that approvals are granted for a twelve month period. Further extension will be considered on receipt of
a progress report prior to expiry date.
If you have any queries regarding the HREC review process, please contact the Ethics Unit on phone 4221 3386 or
email rso-ethics@uow.edu.au.
Research Services Office University of Wollongong NSW 2522 Australia
Telephone Facsimilie+61 2 4221 3386 +61 2 4221 4338
www.uow.edu.au/researchresearch_services@uow.edu.au
Appendix V: The ethical approval of the midwives’ study followed by its amendments
Yours sincerely
Associate Professor Sarah Ferber
Chair, UOW & ISLHD Health and Medical
Human Research Ethics Committee
Research Services Office University of Wollongong NSW 2522 Australia
Telephone Facsimilie+61 2 4221 3386 +61 2 4221 4338
www.uow.edu.au/researchresearch_services@uow.edu.au
AMENDMENT APPROVAL
In reply please quote: HE12/009
Further Enquiries Phone: 4221 3386
13 August 2012
A/Professor Heather  Yeatman
Jamila Arrish
2/16 College Place
GWYNNEVILLE  NSW  2500
Dear A/Professor Yeatman,
I am pleased to advise that the amendments to the following Human Research Ethics
application have been approved.
Ethics Number: HE12/009
Project Title: Exploring the role of midwives in nutrition education during
pregnancy
Researchers: A/Professor Heather  Yeatman, Dr Moira Williamson, Mrs Jamila
Arrish
Amendments: Invitation to participate in online survey
Approval Date: 5 April 2012
Expiry Date: 4 April 2013
Please remember that in addition to reporting proposed changes to your research
protocol the HREC requires that researchers immediately report:
• serious or unexpected adverse effects on participants
• unforseen events that might affect continued ethical acceptability of the project.
The University of Wollongong/ ISLHD Health and Medical HREC is constituted and
functions in accordance with the NHMRC National Statement on Ethical Conduct in
Human Research.
A condition of approval by the HREC is the submission of a progress report annually and
a final report on completion of your project. The progress report template is available at
http://www.uow.edu.au/research/rso/ethics/UOW009385.html. This report must be
completed, signed by the appropriate Head of School and returned to the Research
Services Office prior to the expiry date.
If you have any queries regarding the HREC review process, please contact the Ethics
Unit on phone 4221 3386 or email rso-ethics@uow.edu.au.
Ethics Unit, Research Services Office
University of Wollongong NSW 2522 Australia
Telephone  (02) 4221 3386  Facsimile  (02) 4221 4338
Email: rso-ethics@uow.edu.au  Web: www.uow.edu.au
Yours sincerely
Associate Professor Sarah Ferber
Chair, UOW & ISLHD Health and Medical
Human Research Ethics Committee
Ethics Unit, Research Services Office
University of Wollongong NSW 2522 Australia
Telephone  (02) 4221 3386  Facsimile  (02) 4221 4338
Email: rso-ethics@uow.edu.au  Web: www.uow.edu.au
AMENDMENT APPROVAL
In reply please quote: HE12/009
Further Enquiries Phone: 4221 3386
29 October 2012
A/Professor Heather  Yeatman 
Jamila Arrish
2/16 College Place
GWYNNEVILLE  NSW  2500
Dear A/Professor Yeatman,
I am pleased to advise that the amendments to the following Human Research Ethics
application have been approved.
Ethics Number: HE12/009
Project Title: Exploring the role of midwives in nutrition education during
pregnancy
Researchers: A/Professor Heather  Yeatman, Dr Moira Williamson, Mrs Jamila
Arrish
Amendments: Alternate option for participants to return consent form via pre-paid
envelope
Approval Date: 25 October 2012
Expiry Date: 4 April 2013
Please remember that in addition to reporting proposed changes to your research
protocol the HREC requires that researchers immediately report:
• serious or unexpected adverse effects on participants
• unforseen events that might affect continued ethical acceptability of the project.
The University of Wollongong/ ISLHD Health and Medical HREC is constituted and
functions in accordance with the NHMRC National Statement on Ethical Conduct in
Human Research.
A condition of approval by the HREC is the submission of a progress report annually and
a final report on completion of your project. The progress report template is available at
http://www.uow.edu.au/research/rso/ethics/UOW009385.html. This report must be 
completed, signed by the appropriate Head of School and returned to the Research
Services Office prior to the expiry date.
If you have any queries regarding the HREC review process, please contact the Ethics
Unit on phone 4221 3386 or email rso-ethics@uow.edu.au.
Ethics Unit, Research Services Office
University of Wollongong NSW 2522 Australia 
Telephone  (02) 4221 3386  Facsimile  (02) 4221 4338
Email: rso-ethics@uow.edu.au  Web: www.uow.edu.au
Yours sincerely 
Associate Professor Sarah Ferber
Chair, UOW & ISLHD Health and Medical
Human Research Ethics Committee
Ethics Unit, Research Services Office
University of Wollongong NSW 2522 Australia
Telephone  (02) 4221 3386  Facsimile  (02) 4221 4338
Email: rso-ethics@uow.edu.au  Web: www.uow.edu.au
AMENDMENT APPROVAL 
In reply please quote: HE12/009
Further Enquiries Phone: 4221 3386
12 March 2013
A/Professor Heather  Yeatman
Jamila Arrish
2/16 College Place
GWYNNEVILLE  NSW  2500
Dear A/Professor Yeatman,
I am pleased to advise that the amendments to the following Human Research Ethics application
have been approved.
Ethics Number: HE12/009
Project Title: Exploring the role of midwives in nutrition education during pregnancy
Researchers: A/Professor Heather  Yeatman, Dr Moira Williamson, Mrs Jamila Arrish
Amendments: The use of a transcription professional to assist in transcribing the
qualitative data of the research
Approval Date: 12 March 2013
Expiry Date: 4 April 2013
Please remember that in addition to reporting proposed changes to your research protocol the
HREC requires that researchers immediately report:
• serious or unexpected adverse effects on participants
• unforseen events that might affect continued ethical acceptability of the project.
The University of Wollongong/ ISLHD Health and Medical HREC is constituted and functions in
accordance with the NHMRC National Statement on Ethical Conduct in Human Research
A condition of approval by the HREC is the submission of a progress report annually and a final
report on completion of your project. The progress report template is available at http://www.uow.
edu.au/research/rso/ethics/UOW009385.html. This report must be completed, signed by the
appropriate Head of School and returned to the Research Services Office prior to the expiry date.
If you have any queries regarding the HREC review process, please contact the Ethics Unit on
phone 4221 3386 or email rso-ethics@uow.edu.au.
Ethics Unit, Research Services Office
University of Wollongong NSW 2522 Australia
Telephone  (02) 4221 3386  Facsimile  (02) 4221 4338
Email: rso-ethics@uow.edu.au  Web: www.uow.edu.au
Yours sincerely
Associate Professor Sarah Ferber
Chair, UOW & ISLHD Health and Medical
Human Research Ethics Committee
Ethics Unit, Research Services Office
University of Wollongong NSW 2522 Australia
Telephone  (02) 4221 3386  Facsimile  (02) 4221 4338
Email: rso-ethics@uow.edu.au  Web: www.uow.edu.au
Research Services Office University of Wollongong NSW 2522 Australia 
Telephone: +61 2 4221 3386 Facsimile: +61 2 4221 4338 
research-services@uow.edu.au www.uow.edu.au/research 
INITIAL APPLICATION APPROVAL 
In reply please quote: HE12/038 
Further Enquiries Phone: 4221 3386 
DM:MOT 
2 March 2012 
Mrs Jamila Arrish 
2/16 College Place 
Gwynneville NSW 2500 
Dear Mrs Arrish, 
I am pleased to advise that the application below has been approved. 
Ethics Number: HE12/038 
Project Title: Exploring the nutrition content of curricula of midwifery programs in 
Australia 
Researchers: Mrs Jamila Arrish, A/Prof Heather Yeatman, Dr Moira Williamson 
Approval Date: 1 March 2012 
Expiry Date: 28 February 2013 
The University of Wollongong/ISLHD Health and Medical HREC is constituted and 
functions in accordance with the NHMRC National Statement on Ethical Conduct in Human 
Research. The HREC has reviewed the research proposal for compliance with the National 
Statement and approval of this project is conditional upon your continuing compliance with 
this document.  
A condition of approval by the HREC is the submission of a progress report annually and a 
final report on completion of your project.  The progress report template is available at 
http://www.uow.edu.au/research/rso/ethics/UOW009385.html. This report must be 
completed, signed by the appropriate Head of School and returned to the Research Services 
Office prior to the expiry date. 
As evidence of continuing compliance, the Human Research Ethics Committee also requires 
that researchers immediately report:  
proposed changes to the protocol including changes to investigators involved 
serious or unexpected adverse effects on participants  
unforseen events that might affect continued ethical acceptability of the project. 
Appendix W: The ethical approval of the coordinators’ study followed by its amendments
Please note that approvals are granted for a twelve month period. Further extension will be 
considered on receipt of a progress report prior to expiry date. 
If you have any queries regarding the HREC review process, please contact the Ethics Unit 
on phone 4221 3386 or email rso-ethics@uow.edu.au. 
Yours sincerely, 
Associate Professor Sarah Ferber 
Chair, UOW & ISLHD Health and Medical 
Human Research Ethics Committee 
cc:  A/Professor Heather Yeatman, School of Health Sciences, University of Wollongong 
Ethics Unit, Research Services Office 
University of Wollongong NSW 2522 Australia 
Telephone  (02) 4221 3386  Facsimile  (02) 4221 4338 
Email: rso-ethics@uow.edu.au  Web: www.uow.edu.au
AMENDMENT APPROVAL 
In reply please quote: HE12/038 
Further Information Phone: 42213386 
19 October 2012 
Mrs Jamila Arrish 
2/16 College Place 
GWYNNEVILLE NSW 2500 
Dear Mrs Arrish, 
I am pleased to advise that the amendments dated 17 October 2012 to the following Human 
Research Ethics application have been approved. 
Ethics Number: HE12/038 
Project Title: Exploring the nutrition content of curricula of midwifery 
programs in Australia 
Name of Researchers: Mrs Jamila Arrish, A/Prof Heather Yeatman, Dr Moira 
Williamson 
Amendment/s: Sending separate invitation emails to the co-ordinators of the 
midwifery programs to participate in the interview part of 
the study. 
Amendment Approval Date: 18 October 2012 
Expiry Date: 28 February 2013 
Please remember that in addition to reporting proposed changes to your research protocol the 
HREC requires that researchers immediately report:  
serious or unexpected adverse effects on participants  
unforseen events that might affect continued ethical acceptability of the project. 
The University of Wollongong/Illawarra and Shoalhaven Local Health District Health and 
Medical HREC is constituted and functions in accordance with the NHMRC National Statement 
on Ethical Conduct in Human Research. 
A condition of approval by the HREC is the submission of a progress report annually and a final 
report on completion of your project. The progress report template is available at 
http://www.uow.edu.au/research/rso/ethics/UOW009385.html. This report must be 
completed, signed by the appropriate Head of School and returned to the Research Services 
Office prior to the expiry date. 
If you have any queries regarding the HREC review process, please contact the Ethics Unit on 
phone 4221 3386 or email rso-ethics@uow.edu.au. 
Yours sincerely, 
Associate Professor Sarah Ferber 
Chair, UOW & ISLHD Health and Medical 
Human Research Ethics Committee 
Cc: A/Professor Heather Yeatman, School of Health Sciences, University of Wollongong 
AMENDMENT APPROVAL
In reply please quote: HE12/038




GWYNNEVILLE  NSW  2500
Dear Mrs Arrish,
I am pleased to advise that the amendments to the following Human Research Ethics
application have been approved.
Ethics Number: HE12/038
Project Title: Exploring the nutrition content of curricula of midwifery programs in
Australia
Researchers: Mrs Jamila Arrish, A/Prof Heather Yeatman, Dr Moira Williamson
Amendments: Alternate option for participants to return consent form via pre-paid
envelope
Approval Date: 25 October 2012
Expiry Date: 28 February 2013
Please remember that in addition to reporting proposed changes to your research
protocol the HREC requires that researchers immediately report:
• serious or unexpected adverse effects on participants
• unforseen events that might affect continued ethical acceptability of the project.
The University of Wollongong/ ISLHD Health and Medical HREC is constituted and
functions in accordance with the NHMRC National Statement on Ethical Conduct in
Human Research.
A condition of approval by the HREC is the submission of a progress report annually and
a final report on completion of your project. The progress report template is available at
http://www.uow.edu.au/research/rso/ethics/UOW009385.html. This report must be 
completed, signed by the appropriate Head of School and returned to the Research
Services Office prior to the expiry date.
If you have any queries regarding the HREC review process, please contact the Ethics
Unit on phone 4221 3386 or email rso-ethics@uow.edu.au. 
Ethics Unit, Research Services Office
University of Wollongong NSW 2522 Australia
Telephone  (02) 4221 3386  Facsimile  (02) 4221 4338
Email: rso-ethics@uow.edu.au  Web: www.uow.edu.au
Yours sincerely
Associate Professor Sarah Ferber
Chair, UOW & ISLHD Health and Medical
Human Research Ethics Committee
cc: A/Professor Heather Yeatman, School of Health Sciences, University of Wollongong 
Ethics Unit, Research Services Office
University of Wollongong NSW 2522 Australia
Telephone  (02) 4221 3386  Facsimile  (02) 4221 4338
Email: rso-ethics@uow.edu.au  Web: www.uow.edu.au
AMENDMENT APPROVAL 
In reply please quote: HE12/038




GWYNNEVILLE  NSW  2500
Dear Mrs Arrish, 
I am pleased to advise that the amendments to the following Human Research Ethics application
have been approved.
Ethics Number: HE12/038
Project Title: Exploring the nutrition content of curricula of midwifery programs in
Australia
Researchers: Mrs Jamila Arrish, A/Prof Heather Yeatman, Dr Moira Williamson
Amendments: The use of a transcription professional to assist in transcribing the
qualitative data of the research
Approval Date: 12 March 2013
Expiry Date: 28 February 2014
Please remember that in addition to reporting proposed changes to your research protocol the
HREC requires that researchers immediately report:
• serious or unexpected adverse effects on participants
• unforseen events that might affect continued ethical acceptability of the project.
The University of Wollongong/ ISLHD Health and Medical HREC is constituted and functions in
accordance with the NHMRC National Statement on Ethical Conduct in Human Research
A condition of approval by the HREC is the submission of a progress report annually and a final
report on completion of your project. The progress report template is available at http://www.uow.
edu.au/research/rso/ethics/UOW009385.html. This report must be completed, signed by the
appropriate Head of School and returned to the Research Services Office prior to the expiry date.
If you have any queries regarding the HREC review process, please contact the Ethics Unit on
phone 4221 3386 or email rso-ethics@uow.edu.au.
Ethics Unit, Research Services Office
University of Wollongong NSW 2522 Australia
Telephone  (02) 4221 3386  Facsimile  (02) 4221 4338
Email: rso-ethics@uow.edu.au  Web: www.uow.edu.au
Yours sincerely
Associate Professor Sarah Ferber
Chair, UOW & ISLHD Health and Medical
Human Research Ethics Committee
cc: A/Professor Heather Yeatman, School of Health Sciences, University of Wollongong
Ethics Unit, Research Services Office
University of Wollongong NSW 2522 Australia
Telephone  (02) 4221 3386  Facsimile  (02) 4221 4338
Email: rso-ethics@uow.edu.au  Web: www.uow.edu.au
